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Preface 


Canadians have recognized for some time that 
their land resources are finite and that a 
planned approach to land/space use is neces- 
sary to resolve land use conflicts. There is now 

a realization that these lands are vulnerable 
and that man’s use or misuse of the land is 
central to most problems of environmental 
degradation. Consequently, there is a need to 
alter the traditional land/space use planning 
process in order to give it a broader environ- 
mental perspective oriented toward the protec- 
tion of environmental values. This broader envi- 
ronmental approach to land planning is referred 
to as “Environmental Planning”. 


The Environmental Planning Resourcebook 
responds to a need for a comprehensive infor- 
mation base, deeply rooted in the Canadian 
experience, to assist land planners across 
Canada with their planning responses to envi- 
ronmental problems. It is also hoped that the 
Resourcebook will contribute to the develop- 
ment of the State-of-the-Art in this young and 
self-searching field. 


Professor Lang is well known in the land 
planning field. He and Professor Armour have 
been among the first to introduce the concept of 
Environmental Planning in Canada. The Lands 
Directorate is pleased to bring their work to the 
public’s attention through publication of the 
Resourcebook. 


R.J. McCormack 
Director General 
Lands Directorate 


Foreword 


This book assembles a base of information that 
should be useful to practitioners and others en- 
gaged in or concerned with various kinds of en- 
vironmental planning problems in Canada and 
elsewhere. It considers the nature of environ- 
mental problems and planning, describes envi- 
ronmental resources, examines selected environ- 
ments and activities, and documents recent and 
‘current environmental planning and manage- 
ment initiatives. The book responds to a certain 
perception of the environmental] planning field 
and of the needs of those involved in it. 


It was suggested recently that an appropriate 
coat of arms for the planner, would be ‘“‘crossed 
purposes on a field of aspirin”. “Shrouded in 
smog” completes the image for the environmen- 
tal planner who is working in a field with no 
clear focus and no distinct limits. Although its 
practitioners share a preoccupation with envi- 
ronmental issues, they lack a common language. 
Their field covers a wide range of subject mat- 
ter, encompassing both “natural” and “human” 
environments, but an agreed conceptual frame- 
work to distinguish between or relate these en- 
vironments is missing. Complicating things is 
the involvement of a variety of disciplines, each 
with its own paradigm — that body of beliefs, 
values, ideas and theories which practitioners of 
a discipline accept and profess, and which 
guides their selection and definition of prob- 
lems, their explanations of phenomena, their 
methods of attack and generally their views of 
the world. Paradigms operating in the environ- 
mental planning field have various points of 
agreement and conflict. Because a paradigm is 
often difficult for its adherents to “‘see’”’, how- 
ever, the real sources of such conflicts are sel- 
dom articulated. Hidden agendas result, inhibit- 
ing interdisciplinary work and retarding 
development of the field. Further confusion is 
added by the proliferation of public and private 
interests, responsible for and affected by envi- 
ronmentally oriented actions, which may bring 
a variety of perceptions to environmental prob- 
lems. Public and political pressure for corrective 
and preventive environmental action is equally 
variable. Popular environmental concern may 
appear to have waned since the early 1970s but 
a recent survey by Resources for the Future 
shows that it has, in fact, remained strong and 
steady. Demands for action are becoming in- 
creasingly vocal and environmental controver- 
sies regularly erupt in the media. However, 
funds for needed responses are scarce, and will 
be even more so as energy and resource short- 
ages drive up costs. Severe challenges to envi- 
ronmental planners are highly probable. 


ili 


The considerable number of Canadians who 
practice and study in the environmental plan- 
ning field have certain common needs which an 
information resource such as this can usefully 
address. These include: 


e Frameworks and concepts to pattern experi- 
ence, structure the definition of problems, or- 
ganize environmental planning processes, 
guide data searches and selection of interven- 
tions, facilitate the transfer of experience from 
one context to another, and help explain envi- 
ronmental planning to clients and other non- 
practitioners. 


e General information and data sources on sig- 
nificant environments and man-environment 
relationships — what they comprise, how they 
function, what value they have for people and 
communities, what threatens those values, 
and what responses are needed. 


e Workable planning approaches, methods and 
feasible solutions to specific environmental 
problems, with information about their insti- 
tutional and cultural contexts to indicate the 
potential for transfer and adaptation to other 
settings, organized so that a planner can de- 
velop variations and advance them in ways 
appropriate to the given place. H.W. Richard- 
son argues (in Regional Growth Theories, 
Macmillan, 1973) that the acceptance of an in- 
novation at any level in the hierarchy depends 
on the willingness of decision-makers to accept 
new ideas, how often they hear of their suc- 
cessful application, their technical and eco- 
nomic feasibility, and the lack of technical 
bottlenecks. Environmental planning innova- 
tions are hampered by lack of the means, in- 
cluding information, to make this kind of case. 


© Guides to current thought and practice in the 
field, including who is doing what where, as 
the basis for creating information exchange 
and generating mutual support. 


These perceived needs led to the decision to use 
a “resourcebook” approach. It was seen as a way 
of getting started (no such Canadian source now 
exists), as a means of reducing the variety of in- 
formation to a comprehensible level so that the 
development and application of knowledge 
might proceed in a more focused manner. 


The Resourcebook organizes access to several 
kinds of information: books and reports on envi- 
ronmental planning approaches and methods 


(with emphasis on the former), documented ex- 
perience especially in the form of case studies, 
and other data sources including people and or- 
ganizations to contact. It goes beyond a state-of- 
the-art review by structuring information on en- 
vironments, problems and planning according to 
a concept of what environmental planning is 
and how it should proceed. Yet the Resource- 
book is not an in-depth text or a cookbook of 
techniques. The aim is to provide less of a how- 
to-do-it than a where-to-find-it. The environ- 
mental planner, researcher, teacher, student or 
concerned layperson can expect to proceed from 
1. a specific planning problem to 2. this book for 
identification of one or more information 
sources, and so to 3. the source(s) directly (titles, 
publishers, addresses, costs, phone numbers, 
etc.) to further investigate a possible solution 
and its applicability to the particular setting, 
and finally 4. back to the problem. Seldom will a 
reader be able to go from 1 to 2 directly to 4. 
The Resourcebook, because of its breadth, as- 
sists the reader in pursuing the depth of re- 
search his/her problem demands. Because the 
field is diverse and because we, as planners, in- 
teract with many different people at various lev- 
els of understanding, the Resourcebook is writ- 
ten as much as possible in non-technical 
language. 


The Resourcebook is the outcome of a research 
project funded by the Lands Directorate of En- 
vironment Canada. The project has involved 
nearly 90 people who practice, research, teach or 
study in the field of environmental planning 
across Canada. Over the past year, members of 
this carefully selected group gave generously of 
their time to review a draft of the Resource- 
book, to share their experience and ideas at a 
two-day workshop in Toronto, and finally to 
document examples of their work for inclusion 
as case studies in this volume. Their contribu- 
tions are gratefully acknowledged here and at 
the beginning of each section. The project also 
benefitted considerably from the assistance and 
support of Pierre Glaude, Neville Ward and Ed 
Wiken of the Lands Directorate. 


The Resourcebook is organized into five chap- 
ters. There is a fair amount of overlap between 
them, reflecting the interrelated subject matter 
and the principle that environmental initiatives 
are more likely to succeed if they approach 
problems from a number of different directions 
at once. Chapter 1 provides a general discussion 
of the environmental perspective including envi- 
ronmental issues and the characteristics of envi- 


ronmental problems and planning. Chapter 2 
examines environmental resources as compo- 
nents of the natural environment (with empha- 
sis on the natural side of man-environment rela- 
tionships). Chapter 3 considers selected 
environments, combining environmental re- 
sources in ways familiar to the average person, 
while Chapter 4 looks at selected activities (the 
perspective of proponent public and private 
agencies) likely to affect such environments ad- 
versely. Finally, Chapter 5 takes the planner’s 
point of view by describing selected sets of envi- 
ronmental planning initiatives within a man- 
agement framework. Throughout, brief case 
studies “ground” the text while information re- 
sources underpin it and direct the reader to fur- 
ther sources. Appendices outline how the re- 
search was conducted and list all those involved. 
In addition, addresses significant to environ- 
mental planners are provided, as well as a set of 
cross-referenced indexes. 


Generally, the Resourcebook is aimed at gener- 
ating communication between its users and en- 
vironmental planners. A lesson might be taken 
here from ants, bees and termites which seem to 
accumulate intelligence as they gather together. 
Practitioners working alone or in small groups 
scattered across Canada can seldom assemble. 
But perhaps if linked through a network, their 
contributions could accumulate into a growing 
store of common knowledge. To that end, we 
dedicate this volume. 


Reg Lang 

Audrey Armour 

Faculty of Environmental Studies 
York University 

August 1978 
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Meanings of Some Key Words 


Tool: 


Technique: 


Method: 


Approach: 


Paradigm: 


A physical or conceptual instru- 
ment used in analysis and plan- 
ning. Examples: planimeter, table 
of random numbers, computer. 


A way of or course of action for ac- 
complishing a scientific or profes- 
sional objective. Techniques are 
ways of using tools. Examples: 
sampling procedures, airphoto in- 
terpretation, soil testing. 


The way techniques are selected 
for use in planning and analysis. 
Techniques used by a planner are 
the result of the planner’s 
decisions; the way these decisions 
are made is the result of the plan- 
ner’s decision rules. In other 
words, methods provide the rules 
of choice while techniques are the 
choices themselves. Examples of 
methods: McHarg’s for environ- 
mental resource analysis (con- 
trasted with Hills’, for example), 
and Leopold’s for environmental 
impact assessment (cf. Batelle). 
Methodology is the study of meth- 
ods, not to be confused with the 
methods themselves. 


A set of methods and principles di- 
rected towards a problem or class 
of problems. Approaches are 
guided by theories (sometimes ex- 
plicitly, often implicitly) — organiz- 
ing frameworks that explain cer- 
tain phenomena and/or guide the 
planner in defining problems, se- 
lecting and applying approaches 
and methods, and prescribing solu- 
tions. 


Laws, theory, applications and in- 
strumentation combined and 
based on a value component ac- 
quired through professional or sci- 
entific training; a frame of refer- 
ence or world view. 


Adapted from: Russell L. Ackoff, Scientific 
Method: Optimizing Applied Research 
Decisions (New York: Wiley, 1962). On theory 
in action, see: Chris Argyris and Donald A. 


Schon, Theory in Practice: Increasing Profes- 
sional Effectiveness (San Francisco: Jossey 
Bass, 1976). Paradigms are discussed at length 
in: Thomas S. Kuhn, The Structure of Scientific 
Revolutions, Second Edition (Chicago: Univer- 
sity of Chicago Press, 1970). 
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The environmental perspective is a special way 
of looking at and seeing things. It carries a uni- 
que set of concerns which penetrate the roots of 
human existence and survival on this planet, 
and which reflect a special set of values whether 
implicit or out in the open. 


_ This Chapter seeks to expose key aspects of the 
environmental perspective, first by examining 
general environmental issues, then by focusing 
on the nature of environmental problems, and 
finally by considering the kind of planning re- 
sponse these problems demand. 
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1.1 Environmental Issues 


Environment surrounds. Each of us can say, 
“My environment is what surrounds me. By 
definition I am not part of my environment but 
I interact with it. I affect certain parts of it and 
certain parts of it affect me”. However, my envi- 
ronment is not the same as the environment (in 
effect, the common environment). We are all 
part of the environment which comprises the 
animate and inanimate forms existing in vari- 
ous dependent relationships. 


Homo sapiens are more than just one species 
among many in the environment. The size of 
the human population, its use of technology, the 
concentration of human activities and the 
spread of their effects, place man in an extraor- 
dinary position in the environmental scheme of 
things. The development of human cultures, to- 
gether with their capacity to store knowledge 
and apply informed foresight to the conduct of 
human affairs, give man a unique capability to 
affect the environment and so, a responsibility 
to take purposeful collective action that may 
harmonize human existence with the rest of the 
environment. 


Whether this capability and responsibility can 
or will be exercised is questionable. At least the 
demand to do so exists. Environmental prob- 
lems, around for a long time, have recently grad- 
uated to the rank of issues (an issue being a spe- 
cial kind of problem characterized by urgency, 
differing and often conflicting points of view, 
and accompanying controversy). Popular envi- 
ronmental concern erupted in the sixties, 
peaked in the early seventies, has remained con- 
stant though less apparent, and now shows 
signs of a resurgence. Pollution focused public 
opinion in the sixties; energy and health may be 
the rallying cries of the late seventies and eight- 
ies. Today’s big killer diseases, cancer and car- 
dio-vascular disease, are now believed to be 
chiefly environmental and lifestyle in origin. 
Human health seems more and more at risk 
from air pollution, noise, congestion and other 
sources of stress. Effects of new chemicals in 
bewildering combinations threaten health, val- 
ued environmental resources, ecosystems, food 
chains and the genetic basis of life; difficulties of 
establishing clear cause-effect relationships only 
alarm people more. Meanwhile, many of the en- 
vironmental problems of the sixties are still with 
us. Progress, such as reduced levels of SO, in 
most cities, was made early in the decade. But 
acid rain, the long-distance transport of air pol- 
lutants, and the probability of increased pollu- 
tion from the burning of high-sulfur coal as oil 
reserves decrease, pose new threats. New pollu- 


God created man in his im- 
age. In the image of God he 
created him. Male and fe- 
male he created them. Then 
God blessed them and said 
to them, “Be fruitful and 
multiply; fill the earth and 
subdue it. Have dominion 
over the fish of the sea, the 
birds of the air, the cattle 
and all the animals that 
crawl on the earth....” 
The Book of Genesis, Chap- 
ter 1 


God said, “Let the earth 
bring forth every kind of liv- 
ing creature: cattle, creeping 
things, and wild beasts of 
every kind”. And it was so. 
God made wild beasts of 
every kind and cattle of 
every kind, and all kinds of 
creeping things of the earth. 
And God saw how good this 
was. And God said, “I will 
make man in My image, 
after My likeness. They 
shall rule the fish of the sea, 
the birds of the sky, the cat- 
tle, the whole earth, and all 
the creeping things that 
creep on earth”. 

The Torah 
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tants like PCBs are emerging in the form of 
wastes carelessly disposed of in the past, e.g. in 
sanitary landfills leaching out their hazardous 
contents to waterways. Such problems, if 
treated narrowly, will create new problems in 
the future. Increasingly, the chilling realization 
that real problems lie much deeper, that the so- 
lutions will be painful, is surfacing. Energy 
shortages signal something fundamentally 
wrong. Environmental, energy and associated 
economic and political ills may well be a single 
massive problem with a common set of causes. 
If pollution abatement merely treats symptoms, 
how can cures or prevention be achieved? Grop- 
ing with this difficult question inevitably leads 
to basics. Why do environmental problems ex- 
ist? Two decades ago the response might have 
been that technology and sufficient money had 
not yet been properly applied but soon would 
be. A decade ago fingers were pointed at villains 
— science and technology, the capitalist system, 
a shallow materialistic set of values supported 
by insatiable human needs, and the Judeo- 
Christian ethic which places man apart from na- 
ture and gives him dominion over it. But each of 
these “‘villains” is only a part of the problem; se- 
vere environmental degradation has been ob- 
served in cultures not dominated by high tech- 
nology, capitalism, materialistic values or 
Judeo-Christian values. Berry and Horton argue 
that the primary cause of environmental disrup- 
tion is industrialization under conditions in 
which environmental resources are underva- 
lued. Dubos maintains that man has tended to 
exploit nature irrespective of religion or scale of 
industrialization (primitive societies also over- 
graze and slash-and-burn) perhaps because of 
ignorance and desire for short-term gain. Econo- 
mists, observing the growing divergence be- 
tween private ends and social goals, see a basic 
weakness in market systems which work fairly 
well in exploiting basic resources and in process- 
ing and distributing them but fail in the effi- 
cient disposal of residuals to common property 
resources, primarily because the latter are not 
“owned”. And so on. There is no clear consensus 
on what the problem is, much less what its solu- 
tions ought to be. 


Conflicts among land uses is another issue 
which has direct implications in meeting basic 
human needs such as food and shelter. Owing 
mainly to favourable combinations of climate, 
soil and topography, only about 2% of Canada’s 
land mass is considered prime agricultural. 
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These same areas are also favoured for human 
settlements as they possess the warmer climates 
and the site conditions which minimize building 
and maintenance costs. Such competitions for 
lands of limited quantity are antagonistic in the 
long term for Canadians. 


Recently, a further aspect of environmental is- 
sues has become apparent: society and its insti- 
tutions, founded on values and concepts that 
perceived the environment narrowly, are im- 
properly organized to deal effectively with the 
issues that result. Environmental insults are in- 
stitutionalized when one agency’s output be- 
comes another’s input. Furthermore, organiza- 
tional shortcomings contribute to 
environmental under-valuing. Negative feed- 
back in the form of danger signals indicating 
corrective action needed to prevent permanent 
over-stressing of environmental systems, be- 
comes obscured by complex institutional ar- 
rangements that increase the sense of separa- 
tion from nature. We flush and forget. 


Underpinning the institutional aspect of envi- 
ronmental problems and responses to them (in- 
cluding environmental planning) are certain 
outdated concepts of man and nature. An alter- 
nate perspective reflecting the inevitable inter- 
dependence of man in natural systems has been 
much written about and often discussed but has 
not yet been assimilated in everyday behaviour 
of organizations whose developmental or regula- 
tory activities significantly affect the environ- 
ment. Canadian-U.S. experience in cleaning up 
the Great Lakes (see Case Study 1) demon- 
strates that the outcome of environmental is- 
sues depends not only on what is done and how 
it is done but also on why it is being done. Obso- 
lete concepts (in this case, the water-quality ap- 
proach) guide current environmental practice 
and inhibit necessary integrative action. 


At the peak of the environmental movement, 
perhaps Earth Day 1970, the real problem was 
how to get people and organizations to act. The 
problem remains. The call for more data and 
better methods often masks lack of willingness 
to make unpleasant decisions and postpones 
confrontation. This response to environmental 
problems is reinforced by fragmented institu- 
tional arrangements. A broader ecosystem con- 
cept, while obviously not sufficient in itself, is 
nevertheless an essential condition for improved 
understanding of man-dominated ecological sys- 
tems and more effective action on environmen- 
tal issues. 
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“Environment” itself may be an obsolete no- 
tion. It has been useful for coalescing public 
concern and communicating many inexpressible 
notions, and continues to serve this function. 
But the word “environment” implicitly sepa- 
rates us from those things upon which we de- 
pend. It has limitations as a concept for the kind 
of planning and management that cannot be 
fully effective until founded on man’s insepara- 
bility from the rest of the biosphere. 


Case Study 1 
Great Lakes Basin: 
A New Concept Needed 


The Governments of Canada and the United 
States agreed, in the 1972 Great Lakes Water 
Quality Agreement, to develop and implement 
programs and other measures to restore and en- 
hance the water quality in the Great Lakes Sys- 
tem. The Agreement, based on the earlier 
Boundary Waters Treaty of 1909, takes a water- 
quality approach which, according to the Great 
Lakes Advisory Board, is now obsolete. 


A system-external-to-man concept underpins 
the water quality approach which sets limits not 
to be exceeded for certain chemicals in water, 
based on the most sensitive uses of it. Interac- 
tions within the ecosystems or of stressors exter- 
nal to water are not fully taken into account, a 
result of viewing man separate from nature 
rather than man in interaction with other parts 
of nature. The Board feels that focusing nar- 
rowly on water tends to be curative rather than 
preventative and comes too late. Virtually all 
transboundary problems originate on land from 
human activities, driven by the interwined 
forces of increased population growth and rising 
per capita consumption of resources, yet these 
primary stressors on the ecosystem are off limits 
to a discussion on water quality. For example, 
acid rain caused by human activities adds sulfur 
and nitrogen oxides to the atmosphere produ- 
cing sulfuric acid which attacks organisms and 
property and acidifies poorly buffered lake 
waters. Acid rain is an element of the problem 
of long-distance transport of air pollutants. Al- 
though hardly detected in the Great Lakes (and 
therefore outside water- quality concerns) it is a 
major and growing problem in the Basin. An- 
other example is road salt. Every person in the 
Basin uses 80 kg (170 lb) annually, creating 
costs of $5.2-7.4 billion per year (equivalent to 5- 
10 times the cost of operating sewage treatment 
facilities in the Basin) in return for dubious ben- 
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efits. It too lies outside the Commission’s do- 
main; however the Board notes that it isin every- 
one’s interest generally, to promote reduced use 
of road salt. A water-quality approach, accept- 
ing the driving forces of increasing population 
and rising per capita consumption, as given, re- 
gards the foregoing costs as “external”’. It can- 
not, therefore, take them into account. 


The Board’s preferred alternative, an ecosystem 
approach, would be based on a man-in-a-system 
concept that views man as part of nature. It 
would recognize the Great Lakes as an ecosys- 
tem composed of the interacting elements of 
water, air, land and living organisms including 
man, within the Basin. Such a concept would 
also necessitate explicit recognition of exchange 
of materials such as atmospheric pollutants into 
and out of the Basin, in the perspective of the 
biosphere (the outer sphere of the earth that is 
inhabited by living organisms). It would relate 
the biological and technological activities of 
man to the carrying capacity of the ecosystem, 
linking the human body to the biosphere. Car- 
rying capacity, the notion that there are limits 
to the abundance and activities of particular 
species at certain times and locations, would ap- 
ply not just to number of people but to popula- 
tion and technology combined. Together they 
are responsible, for the dramatic increase in the 
environmental stress characteristic of the past 
three decades (see 2.7 Natural Environments 
and Human Activities). 


The Board argues that considering the Basin 
ecosystem rather than just water quality, would 
permit environmental problems to be addressed 
much more fundamentally. Such an approach 
would require people and organizations to speak 
of discharging wastes into the ecosystem and bi- 
osphere of which we are a part rather than to an 
external environment around us. The way 
might be opened for awareness and reduction of 
“hidden” costs because they would no longer be 
hidden. Adoption of an ecosystem approach to 
environmental management in the Great Lakes 
promises an incentive for managers to think be- 
yond narrow objectives in isolation, while expos- 
ing the further hidden costs of piecemeal plan- 
ning and management. 


Refer to: Great Lakes Research Advisory Board, 
The Ecosystem Approach: Scope and 
Implications of an Ecosystem Approach to 
Transboundary Problems in the Great Lakes 
Basin, International Joint Commission (100 
Ouellette Ave., Windsor, Ont. N9A 6T3), July 
1978, 44 pp. Free. 


... for we must believe, first 
that plants exist for the sake 
of animals, second that all 
other animals exist for the 
sake of man, tame animals 
for the use he can make of 
them as well as for the food 
they provide; and as for wild 
animals, most though not all 
of these can be used for food 
or are useful in other ways; 
clothing and instruments 
can be made out of them. If 
then we are right in believ- 
ing that nature makes noth- 
ing without some end in 
view, nothing to no purpose, 
it must be that nature has 
made all things specifically 
for the sake of man. This 
means that it is part of na- 
ture’s plan that the art of 
war, of which hunting ts a 
part, should be a way of ac- 
quiring property; and that it 
must be used both against 
wild beasts and against 
such men as are by nature 
intended to be ruled over but 
refuse; for that is the kind of 
warfare which is by nature 
right. 

Aristotle, The Politics, 
about 330 B.C. 


Today, thanks to better san- 
itation and antibiotics and 
vaccines, Americans have 
less cause to worry about 
death and disability from 
infections and communica- 
ble diseases and more to be 
concerned about what may 
happen to them as the result 
of exposure to other external 
factors of many kinds. And 
whereas the “oldfashioned”’ 
environmental enemies typi- 
cally went about their dele- 
trious business singly and 
swiftly, the newcomers often 
Join forces and stealthily 
may take years to take their 
presence felt... virtually all 
chronic diseases of un- 
known or uncertain origin 
can be blamed at least in 
part on the environment — 
on exposure to toxic agents 
or environmental stresses. 
U.S. Dept. of Health, Edu- 
cation and Welfare, Second 
Task Force on Research 
Planning in Environmental 
Health Science 
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Information Resources 


See also: 

1.2 Characteristics of En- 
vironmental Problems 
1.3 Characteristics of En- 
vironmental] Planning 

2.7 Interrelationships 


Barney, Gerald O. (ed.). The 
Unfinished Agenda: The 
Citizen’s Policy Guide to 
Environmental Issues. New 
York: Thomas Y. Crowell, 
1977. Paperback, 184 pp. 
$3.95. 


Berry, Brian J.L. and Hor- 
ton, Frank E. Urban Envi- 
ronmental Management: 
Planning for Pollution 
Control. Englewood Cliffs, 
NJ: Prentice-Hall Inc., 
1974. Hardcover, 425 pp. 
$16.50. 


Topics covered include envi- 
ronmental beliefs and per- 
ceptions, environmental ef- 
fects of urbanization, the 
nature of air pollution, man- 
aging the air resource, the 
nature of water pollution, 
water-resource manage- 
ment, assurance of munici- 
pal water supplies, solid- 
waste management, noise 
pollution and abatement 
strategies, environmental 
pollution and human 
health, and governmental 
(U.S.) programs affecting 
environmental quality. 


Caldwell, Lynton K. 
Environment: A Challenge 
to Modern Society. Garden 
City, NY: Anchor Press/ 
Doubleday, 1971. Paper- 
back, 301 pp. $3.25. 


An earlier, influential book 
by a social scientist that 
persuasively articulates the 
need to factor environmen- 
tal concerns into public 
policy. 


Commoner, Barry. The 
Closing Circle: Nature, Man 
and Technology. New York: 
Bantam Books, 1972. Paper- 
back, 343 pp. $1.95. 


This book documents the 
environmental crisis at the 
peak of popular environ- 
mental concern. It examines 
the ecosphere, nuclear pow- 
er, air and water pollution, 
soil contamination and 
other environmental prob- 
lems before turning to their 
root causes. Commoner’s ar- 
gument (by contrast with 


Ehrlich’s, below) is that 
population growth is less of 
a contributing factor than 
increased use of resources. 
He considers how human 
activities generate environ- 
mental impacts, i.e. external 
intrusions into the ecosys- 
tem which tend to degrade 
its natural capacity for self- 
adjustment and notes that 
most pollution problems ap- 
peared or worsened after 
World War II. Substitution 
of environmentally benign 
technologies for environ- 
mentally stressful ones (e.g., 
soap replaced by deter- 
gents), dramatic increases in 
consumption (wealth caused 
by rapid short-term exploi- 
tation of the environmental 
system) and science’s frag- 
mented reductionist treat- 
ment of ecosystems are 
identified as central causes 
of environmental damage. 
Underlying social, economic 
and political issues are ex- 
plored. Commoner con- 
cludes by arguing that the 
environmental crisis is the 
product not of man’s biolog- 
ical capabilities but of his 
social actions which are 
more amenable to being 
changed. Social organiza- 
tions devised to conquer na- 
ture have broken out of the 
ecological cycle of which 
man is an inseparable part. 
To survive we must close 
the circle. 


Commoner, Barry. The Pov- 
erty of Power: Energy and 
the Economic Crisis. New 
York: Bantam Books, 1977. 
Paperback, 296 pp. $2.75. 


Annotated in 2.7 Energy. 


Dasmann, Raymond F. 
Environmental Conser- 
vation. 3rd Edition. New 
York: Wiley, 1972. Paper- 
back, 473 pp. 


Examines a broad spectrum 
of environmental and hu- 
man problems from an eco- 
logical viewpoint. ‘““The hu- 
man environment” is made 
up of the natural resources 
of the earth, both renewable 
(mainly biotic and interre- 
lated) and non-renewable 
(mainly abiotic), together 
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with man’s cultural modifi- 
cations of them. The prob- 
lems of the human environ- 
ment are said to derive from 
population growth, inappro- 
priate application of tech- 
nology and lack of control 
over land use. “Conserva- 
tion”, defined as the ra- 
tional use of the environ- 
ment to provide a high 
quality of living for man- 
kind, involves the planning 
for and control of man’s use 
of his environment with 
consideration for the long- 
range future of the human 
race and a view to providing 
environments suitable to 
the satisfaction of the wid- 
est possible range of human 
aspirations. “It involves, 
therefore, the preservation 
or creation of diversity in 
environments, maintaining 
the greatest variety of living 
creatures, in order to pro- 
vide suitable habitat for the 
varied types of people that 
still exist and thus to enable 
this human diversity to sur- 
vive.” Dasmann first exam- 
ines the nature of the envi- 
ronment, then turns in 
successive chapters: the 
world’s major biotic regions; 
the environmental record of 
human habitation on the 
planet; the concept of con- 
servation; soil, agriculture 
and world food supplies; civ- 
ilization and water; forests 
and timber; livestock on the 
range; wildlife manage- 
ment; the aquatic environ- 
ment; the urban environ- 
ment; the problem of 
population; the need for en- 
ergy; the need for minerals; 
taking action for conserva- 
tion; and vanishing 
heritage. 


Dubos, René, “Commen- 
tary: Man’s Attitude To- 
ward Nature,” in Smith, 
R.L. (ed.). The Ecology of 
Man: An Ecosystem 
Approach. New York: Har- 
per and Row, 1976. 


Eckholm, Erik P. The Pic- 


ture of Health: Environmen- 


tal Sources of Disease. New 
York: W.W. Norton, 1977. 
Paperback, 256 pp. $4.55. 

A forceful analysis of the en- 


vironmental origins of world 
health trends. Eckholm ar- 


gues that our health is influ- 
enced less by doctors, drugs 
and spiraling medical ex- 
penditures than by our so- 
cial and physical environ- 
ments. “Indeed, in creating 
its way of life, each society 
creates its way of death”. 


Ehrlich, Paul R. and Anne 
H. Population, Resources, 
Environment: Issues in Hu- 
man Ecology. Second Edi- 
tion. San Francisco: W.H. 
Freeman and Co., 1972. 
Hardcover, 509 pp. $14.00. 


In contrast to Commoner, 
above, the Ehrlichs in their 
discussion of “the environ- 
mental crisis” place primary 
emphasis on numbers of 
people. They conclude that: 
the planet is grossly over- 
populated now; large num- 
bers of people and the rate 
of population growth are 
major hindrances to solving 
human problems; the limits 
of human capability to pro- 
duce food by conventional 
means have nearly been 
reached (problems of supply 
and distribution have al- 
ready resulted in half of hu- 
manity being undernour- 
ished or malnourished and 
10-20 million starve to death 
annually); attempts to in- 
crease food production fur- 
ther will accelerate environ- 
mental deterioration and 
further reduce the Earth’s 
capacity to produce food; 
population growth increases 
the probability of lethal 
worldwide plague and 
thermo-nuclear war (two 
“death solutions” to the 
problem). Solutions to the 
complex of problems com- 
prising the population-food- 
environment crisis do not lie 
in any technological pana- 
cea, although properly ap- 
plied technology (pollution 
abatement, communica- 
tions, fertility control, etc.) 
can provide massive assis- 
tance. Solutions must in- 
volve dramatic and rapid 
changes in human attitudes 
especially toward reproduc- 
tive behaviour, economic 
growth, technology, the en- 
vironment and conflict 
resolution. 
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Heilbroner, Robert. An In- 
quiry into the Human 
Prospect. New York: 

W.W. Norton, 1975. Paper- 
back, 180 pp. $2.50. 


A brief but thoughtful 
exploration of the “global 
predicament of man today, 
confronted with runaway 
population growth, oblitera- 
tive weaponry and a closing 
environmental vise”. The 
prospect foreseen by the au- 
thor is an extended and 
growing crisis induced by 
the advent of a command 
over natural processes and 
forces that far exceeds the 
reach of our present mecha- 
nisms of social control. Af- 
fluence is not the answer be- 
cause “it may only permit 
larger numbers of people to 
express their existential un- 
happiness because they are 
no longer crushed by the 
burdens of the economic 
struggle.” A more likely pro- 
spect is ‘‘sustained and con- 
vulsive change as the inesca- 
pable lot of human society 
for a very long period to 
come’. An orderly response 
to social and physical chal- 
lenges is likely to require an 
increase in centralized 
power and the encourage- 
ment of national (rather 
than often called-for com- 
munal) attitudes. 


Laszlo, Ervin et al. Goals for 
Mankind. New American 
Library, 1978. Paperback, 
374 pp. $2.50. 


The fifth in the familiar se- 
ries of reports, ‘““The Predic- 
ament of Mankind”, to the 
Club of Rome (the earlier 
ones were: D.L. Meadows et 
al., Limits to Growth; M. 
Mesarovic and E. Pestel, 
Mankind at the Turning 
Point; J. Tingergen, R10: 
Reshaping the International 
Order; and D. Gaber et al., 
Beyond the Age of Waste.) 
This book concentrates on 
goals: what they are and 
ought to be for mankind, 
whether nations will be able 
to effect the radical changes 
in structure and behaviour 
necessary to put the global 
house in order, how to deal 
with the gaps between 
short-term issues and long- 
term needs, conflicts be- 
tween developing and devel- 


oped nations, changing pat- 
terns of interdependence 
and so on. Part 1 overviews 
current goals of today’s 
world; Part 11 gives a basic 
assessment of a variety of 
global goals; and Part 111 
reviews the relevance of the 
great religious and modern 
world views to the issue of 
“inner limits” vs. world 
solidarity. 


Leiss, William. The Domi- 
nation of Nature. New 
York: George Braziller, 
1972. Hardcover, 242 pp. 
$7.95. Paperback (Beacon 
Press, 1974), $3.95. 


This book describes the cir- 
cumstances in which mod- 
ern versions of the idea of 
“man’s conquest of nature” 
first arose, how it became 
associated with the achieve- 
ments of science and tech- 
nology, and why it became 
such a powerful ideology in 
our society. Part One 
sketches the idea of the 
domination of nature from 
the Renaissance to the pres- 
ent when it is firmly identi- 
fied with scientific and tech- 
nological progress. Part Two 
analyses the role of science 
and technology. In the con- 
cluding chapter the author 
places the new understand- 
ing of mastery over nature 
into an overall historical 
perspective. He explores a 
new approach based on “the 
liberation of nature” and 
mastery not of nature but of 
the relationship between 
nature and humanity. 


Livingston, John A. One 
Cosmic Instant: A Natural 
History of Human Arro- 
gance. Toronto: McClelland 
and Stewart Ltd., 1973. 
Hardcover, 243 pp. $7.95. 
Paperback (Dell, 1974), 
$2.75. 


“Contemporary Western 
man in the overwhelming 
majority considers himself 
fundamentally different and 
distinct from the living 
world which gives him both 
substance and sustenance. 
This imagined separation 
between man and ‘nature’ 
has provided the conceptual 
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framework for a further doc- 
trine, that of absolute hu- 
man power and authority 
over the nonhuman”. Pro- 
ceeding from this premise 
the author sets out his per- 
sonal philosophy urging 
adoption of an ethical rela- 
tionship between man and 
his environment. We cannot 
change our biological inher- 
itance but we can and must 
consciously change our cul- 
ture. A new and unprece- 
dented humility is needed 
(which, according to Josef 
Pieper in The Four Cardi- 
nal Virtues, is simply man’s 
estimation of himself ac- 
cording to truth) toward the 
cosmos of which we are an 
integral mortal part and a 
willingness to see ourselves 
in the perspective of infinite 
time and events of unimag- 
inable magnitude. 


Miller, G. Tyler, Jr. Living 
in the Environment: Con- 
cepts, Problems and 
Alternatives. Belmont, CA: 
Wadsworth Publishing Co., 
1975. Hardcover, 609 pp. 
$16.50. 


A text in two parts. First, 20 
chapters cover ecological 
principles and their applica- 
tion to major environmental 
problems (population, re- 
sources and environment, 
human impact on earth, en- 
ergy, ecosystems, human 
population dynamics and 
control, urban and non-ur- 
ban land use, resource de- 
pletion, water resources, air 
and water pollution, eco- 
nomics and environment, 
politics and environment, 
and environmental ethics). 
Then twenty “enrichment 
studies” expand on various 
topics (climate change, lim- 
its to growth, population 
and birth control, ecology 
and the poor, pesticides, 
noise, aesthetics, solid 
wastes, nuclear energy, en- 
dangered species, heavy 
metals, human disease, agri- 
cultural pollution, social 
problems, air pollution con- 
trol, the automobile, food 
additives, exerting political 
influence, and solar energy). 
An extensive bibliography 
and glossary are included. 


Odum, Eugene P. Funda- 
mentals of Ecology. Third 
Edition. Philadelphia: W.B. 
Saunders, 1971. Hardcover, 
574 pp. $14.95. 


Still a basic text in ecology. 


Ophuls, William. Ecology 
and the Politics of Scarcity. 
San Francisco: W.H. Free- 
man, 1977. Paperback, 303 
pp. $6.95. 


A provocative critique of 
(American) political values 
and institutions which the 
author claims “are grossly 
maladapted to the era of 
ecological scarcity that has 
already begun”. Major sec- 
tions are: ecological scarcity 
and the limits to growth; 
the dilemmas of scarcity; 
and learning to live with 
scarcity. 


Sills, David L., “The Envi- 
ronmental Movement and 
its Critics”, Human Ecology, 
Vol. 3, No. 1, 1975, pp. 1-41. 


A comprehensive overview 
of the history and nature of 
the environmental move- 
ment in the United States. 
Since understanding of a so- 
cial movement is enhanced 
by learning the views and 
perceptions of outsiders, the 
continuing debate between 
the environmental move- 
ment and its critics is exam- 
ined. First, disagreements 
over the nature and the se- 
verity of the “environmen- 
tal crisis” are described. 
Next, ideological differences 
between environmentalists 
and their critics are re- 
viewed, particularly from 
the contrasting interests of 
man, society, nature and 
economic growth. Finally, 
the political critique of the 
movement receives atten- 
tion, especially the composi- 
tion of its membership, the 
alleged superficiality of its 
proposed solutions to envi- 
ronmental problems, and 
the discrimination it is 
claimed to show against 
poor people and nations. 


U.S. Dept. of Health, Edu- 
cation and Welfare. Basic 
Concepts of Environmental 
Health. National Insititute 
of Environmental Health 
Services (P.O. Box 12233, 
Research Triangle Park, NC 
27709), 1977. 43 pp. Free. 


Asummary of the full re- 
port of the Second Task 
Force on Research Planning 
in Environmental Health 
Science, Human Health and 
the Environment — Some 
Research Needs, 1977, is 
also available from the In- 
stitute. The summary dis- 
cusses problems in environ- 
mental health, general 
atmospheric pollutants, 
food, water and multiple 
sources, selected problems 
of special environments 
(neighbourhood, home, hos- 
pital, etc.), physical environ- 
mental factors, transport 
and alteration of pollutants, 
waste disposal and natural 
sources of toxicants, envi- 
ronmental measurements of 
chemicals for assessment of 
human exposures, enviro- 
mental forecasting and tech- 
nology anticipation, biologi- 
cal mechanisms and 
determinants of toxicity, 
carcinogenesis and muta- 
genesis, reproduction, tera- 
tology (the science or study 
of monstrosities or malfor- 
mations in animals or 
plants) and human develop- 
ment, behavioural and neu- 
rologic toxicity, organ sys- 
tems, environment and 
disease, methods and re- 
sources for estimating dis- 
ease risk in humans, and 
professional and scientific 
education and personnel. 
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1.2 Characteristics of 
Environmental Problems 


A problem is a gap between what is and what 
ought to be, between what we have and what we 
want or can reasonably hope to achieve. Prob- 
lems are needs perceived to require action. 


Perception plays an important role in environ- 
mental problem-solving and planning. Decisions 
to change an environment are based less on the 
environment as it is than on the environment as 
it is perceived by the decision-maker. Perception 
refers to an individual’s immediate evaluation 
or reaction when confronted with a reality while 
image refers to the picture of reality, not neces- 
sarily more accurate, that an individual forms 
after deliberation. The perceptions and images 
people have of the environment are factors in 
the decisions they make concerning the environ- 
ment. As Found notes with respect to natural 
hazards such as flooding, earthquakes and 
avalanches: 


Studies have shown that human perception of 
hazards is a function of personality and cul- 
ture (prior learning experiences therefore). 
Some people view nature as a neutral agent 
which undergoes normal variations in ’pro- 
viding’ catastrophies. Others see nature as a 
benevolent agent or an opponent, helping or 
frustrating man’s actions. Some groups per- 
ceive man as totally subject to the whims of 
nature; others see that man can work with or 
control nature to suit his needs. 


The environment as perceived, then, is the basis 
for environmental problem-definition, which in 
turn affects both the range of possible solutions 
available and the kinds of strategies appropriate 
to solving such problems. For example, a solid 
waste problem defined as “how to dispose of 
garbage effectively” would produce a different 
set of solutions if the problem were seen as “how 
to reduce the amount of garbage requiring dis- 
posal’. The cultural context (collective and 
long-standing perceptions), the various interests 
involved in the problem, and the various solu- 
tions that seem to be available all affect the fi- 
nal outcome. 


Environmental problems have certain addi- 
tional distinctive characteristics, both 
substantive and procedural, which further influ- 
ence the range of solutions and strategies 
available. 
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Substantive Characteristics of Environ- 
mental Problems. Garrett Hardin captured a 
disturbing feature of many environmental prob- 
lems under the heading “Tragedy of the Com- 
mons’. He demonstrated, as summarized below 
by Hall, that mankind cannot continue indefi- 
nitely to increase its consumption of the world’s 
finite resources. 


The classical English pattern of using the vil- 
lage commons (communally owned and used 
land which was available for pasturing 
private livestock) did not involve a conflict be- 
tween public and private welfare as long as 
there was enough land. However, as herds in- 
creased, the overgrazed land became less 
productive, so that herdsmen had to increase 
their stocks in order to stay even, and thus 
the commons were destroyed. The tragedy 
was that profits accrued to the most oppor- 
tunistic herdsmen who exploited the com- 
mons the most, while losses were shared by all 
the users. Those who exercised restraint were 
doubly penalized. Not only did they suffer 
losses from the overgrazing of neighbours but 
they were unable to exploit the market by 
means of their own production. 
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Today the sea, the air, the waterways, the 
earth, the land and what it produces have all 
become commons, and all are vulnerable to 
overuse. Appeals to altruism are futile, and in 
one sense foolhardy. Technology alone will 
not get us out of this dilemma because these 
are human problems. 


Environmental problems can be viewed as prob- 
lems of externalities, that is, effects not dealt 
with in market transactions. The neighbour 
playing his stereo loudly, the industry spewing 
pollution into the air and the extra fisherman 
who reduces everyone’s catch from the lake are 
common examples. The agent creating an exter- 
nality problem suffers a negligible, perhaps zero, 
share of the effects he causes. His incentive to 
change his behaviour is correspondingly mini- 
mal. Externalities, as goods with no identifiable 
owner, appear to have no costs associated with 
their use. The buyer becomes bargain-hunter 
(to use Schumacher’s term). Consequently, 
when solutions are sought to environmental 
problems and alternate uses of an environmen- 
tal resource are compared (e.g., using a river for 
industrial and urban sewage or as a scenic recre- 
ational area and habitat for non-human life) en- 
vironmental externalities tend to be left out of 
the cost-benefit equation. Sudia makes this 
point with respect to rivers: 


Only when the cost-benefit ratio is calculated 
on single uses does the open sewer concept 
appear to have merit and only then because 
the river is deemed to have no value. For in- 
stance, the comparative cost between allow- 
ing industrial wastes to enter the river or 
building industrial water treatment plants is 
clearly in favor of the former. But if the cost 
of treating the municipal water supply — es- 
sential when the water is industrially polluted 
— is considered, the balance moves in the 
other direction. If the cost of illness and dis- 
ease, the value of wildlife, and the value of 
hard cash-on-the-barrel recreational poten- 
tial is included in the equation, the cost-bene- 
fit ratio tips further away from the use of the 
river as an industrial and municipal sewer. 


A factor in permitting wastes to be regarded as 
external to an industry’s, city’s or individual’s 
operation is the prevailing view of government’s 
role. Where this role is seen to be merely sup- 
portive of the private sector, which in turn is 
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perceived to carry the main burden of building 
and operating the society, firms and individuals 
can feel free to disregard the external effects 
they create. Their outputs merely become gov- 
ernment inputs (for example, one province, anx- 
ious to obtain a major pulp and paper mill, 
agreed to assume all responsibility for the 
plant’s waste — a decision the government was 
later to regret). Often, both industry and gov- 
ernment have disregarded adverse environmen- 
tal effects, seeing them as “natural” or as the 
price of progress. Environmental irresponsibility 
was thus institutionalized. 


For some time now, these views have been 
changing, partly in response to the dramatic in- 
crease in popular concern over environmental 
quality. Governments have expanded their reg- 
ulatory and developmental roles accordingly. 
But the interests of the “total ecological com- 
munity” continue to be ignored in favour of 
some of its components, and the cost-benefit ra- 
tio for despoilation of the environment contin- 
ues to favour single or a few individual users. 
This can be partly explained by certain addi- 
tional characteristics of environmental problems 
which make them difficult to handle by conven- 
tional approaches to problem-solving, including 
the following: 


Dispersion of effects. Large distances fre- 
quently separate effects from sources. Water 
pollution in the Great Lakes is an obvious ex- 
ample. Another is roadside residents who are 
subject to pollutants and noise by passing au- 
tomobiles. Discovery of DDT in penguin eggs 
is an outstanding example of the dispersion of 
effects over both distance and time. They 
show up most in “downstream” communities 
— those at the end of watersheds, airsheds 
and the like. Such communities are the 
counterpart of a species being at the end of a 
food chain. Identifying responsibility and en- 
suring accountability become major 
problems. 


10 


The Environmental Perspective 


Sudbury % 


Pollution left o| 


Sudbury superstack a 


at 5.30 p.m. 


Owen ° 
Sound : Peterborough 


Shelburne® ‘NX 
Orangeville ® 


Pollution arrived 
over Toronto 
at 11.30 a.m. 


Rochester@ 


Buffalo 


Figure 1.1 Long-Distance Transport of Air 
Pollutants: An Example 


Source: Ross Howard. “Inco’s fumes are tracked to Toronto”. Toronto Stari? 
August 1978. The article reports the results of attempts. by the Atmospheric 
Environment Service of Environment Canada. to follow the sulfur dioxide plume 


from the giant Inco plant in Sudbury to the metro Toronto area some 400 km 
(250 miles) distant. The plant is equipped with a “superstack™ 387 m high, 
designed to disperse the industrial pollutants away from the Sudbury area 


Inequities. Although pollution tends to dis- 
perse, profit and other benefits tend to con- 
centrate. Inequities develop between those 
who reap the benefits of exploiting the envi- 
ronment as a free commodity and those who 
bear the cost — often the poor or otherwise al- 
ready-disadvantaged groups. The ability to 
externalize costs, something the more power- 
ful and affluent are better equipped to do, 
produces the not-in-my-backyard syndrome. 
Its’ accompanying problem is where to locate 
services and facilities which are essential to 
society’s functioning (garbage dumps, for ex- 
ample) but which are universally unwanted 
in close proximity. A similar conflict arises 
between those who would pursue jobs and 
economic benefit with associated environ- 
mental cost, and those (usually farther away) 
who favour other options. Another kind of in- 
equity is transgenerational, between those 
who create costs now (e.g., producing radioac- 
tive waste) and those who will have to bear 
them in the future. 
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At the larger scale, people from less devel- 
oped areas in Canada and throughout the 
world may resent standards imposed on them 
by more developed areas. The former feel | 
that they shouldn’t be required to pay for the 
mistakes of the latter; that they have a right 
to make their own mistakes. To areas anx- 
iously seeking development, environmental 
degradation may appear to be a sign (perhaps 
even a necessary condition) of economic pro- 
gress. Standard of living and level of afflu- 
ence across the country or around the world 
vary more than people’s aspirations. 


The Cosmic Calendar 


Most of us measure time in days, months and 
years or, at most, generations. Human history is 
recorded by centuries and millennia. But these 
are miniscule time periods when compared with 
the time that the earth has existed — long before 
there were written records, going back to the 
“Big Bang” that involved all matter and energy 
in the present universe. 


Sagan has recreated a “cosmic calendar” to ex- 
press this chronology. It compresses the uni- 
verse’s existence into a single year. Every one of 
the 15 billion years of Earth history corresponds 
to about 24 days, and one second of that year 
becomes equivalent to 475 real revolutions of 
the Earth around the sun. Life on earth origi- 
nated about 25 September of that year. Man did 
not appear until 10:30 pm on 31 December. Di- 
nosaurs came on Christmas Eve and were ex- 
tinct three days later. 


Inspection of the cosmic calendar is a humbling 
experience. All recorded history occupies the 
last 10 seconds of New Year’s Eve and the time 
from the Middle Ages to the present is a mere 
second. Sagan concludes, “Despite the insignifi- 
cance of the instant we have so far occupied in 
cosmic time, it is clear that what happens on 
and near Earth at the beginning of the second 
cosmic year will depend very much on the scien- 
tific wisdom and the distinctively human sensi- 
tivity of mankind”’. 


See: Carl Sagan, The Dragons of Eden: Specula- 
tions On the Evolution of Human Intelligence 
(Ballantine Books, 1978), paperback, 271 pp., 
$2.25. 
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lime lags and lack of negative feedback. 
>lanners normally see themselves working in 
he medium to long-term future. For some 
mvironmental time horizons this is insuffi- 
jient. Biological cycles are much longer than 
he usual 10-20 year planning periods and ge- 
logical cycles are very much longer. Health 
ffects induced by environmental contami- 
ants often take a generation or more to sur- 
‘ace; meanwhile, other changes occur and 
‘ause-effect relationships become exceedingly 
lifficult to establish, expecially if they re- 
juire the degree of certainty demanded by 
‘he courts. When negative feedback is miss- 
ing, predictions warning of future ill-effects 
send to be ignored, particularly in urban-in- 
justrial areas where the kind of feedback 
aeeded for stability and continuity of ecosys- 
tems has been over-ridden by technological 
means. By the time these effects become ap- 
parent and it is obvious that technological so- 
lutions also have serious adverse effects, it 
may be too late. The current profligate atti- 
tude toward energy consumption, in the light 
of predicted severe shortages only 10 or 15 
years from now, is a timely example. 
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Figure 1.2. Exponential Growth 


Exponential growth. The poorly understood 
nature of exponential growth contributes to 

| environmental problems. Lester Brown 
_draws from a French riddle, the 29th day, to 
illustrate this phenomenon. A lily pond con- 
tains a single leaf. Each day the number of 
leaves doubles — two the second day, four the 
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third, and so on until on the 30th day the 
pond is full. At what point is it half full, giv- 
ing warning of imminent congestion? On the 
29th day. 


The various “lily ponds” upon which man- 
kind depends, including the globe on which 
four billion of us live, may already be half 
full, with little time left for response. In a so- 
ciety oriented to responding only when crisis 
is at hand (that is, when people are demand- 
ing action and there is little likelihood of 
making political mistakes that will displease 


too many of them) the problem is how to gen- 


erate corrective and preventive action well 
before the 29th day. Caldwell argues that we 
have lost whatever intuitive ecological wis- 
dom our ancestors had but have not yet ade- 
quately benefitted from environmental 
science. 


Cumulative effects. Focusing attention on a 
single project or effect can overlook incre- 
mental environmental changes which slowly 
add up. The environmental quality of urban- 
izing areas is lost by attrition, and people 
tend to adapt to environmental change that 
is slow and disjointed. 


Synergistic effects occur when two or more 
substances interact to produce effects they 
are incapable of producing alone. For exam- 
ple, traces of sulfur dioxide and nitrogen ox- 
ides individually may not be harmful, but to- 
gether, when converted in the presence of 
photo-chemical energy and atmospheric 
water vapour to form smog, their danger is 
much greater. At the individual level, both 
asbestos and cigarette smoke can produce 
lung cancer independently but the rate of 
lung cancer among smokers also exposed to 
asbestos is higher than would be expected 
from either risk alone. Mere information of 
these probabilities, however, is seldom suffi- 
cient to stimulate corrective action. Smoking 
and radioactivity are also synergistic but 
campaigns to encourage workers in uranium 
mines to stop smoking have reaped only lim- 
ited success. 


Environmental ignorance and lack of popu- 
lar/political support. Much is known about 
environmental systems and much is not 
known about them. But lack of knowledge 
and information is only one aspect of the 
problem. Ignore-ance, overlooking, not ac- 
knowledging or remaining blissfully unaware 
of what is known, is another. 
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Table 1.1 Environmental Issues Ranked Among 
Municipal Priorities 


In a cross-Canada survey conducted in early 1976, 
municipal-government respondents (senior elected and 
appointed officials) were asked to rank in order of 
importance a set of ‘‘local issues’’. The results follow. It 
should be noted that: a. interpretations of what is included 
in “environment” varied (respondents tended to perceive 
it narrowly in terms of aesthetics, water and air quality, 
noise, waste disposal and preservation of historic sites, 
seldom mentioning wildlife protection, preservation of 
prime agricultural land or energy conservation); and b. the 
public, as other surveys have indicated (e.g., Resources 
for the Future) may wish to give environmental matters 
considerably higher priority than is suggested here. 


. Finance 

. Sewer and water services 
. Land use 

. Housing 

. Education 

. Transportation 

. Environment 

. Welfare 

. Other (e.g., recreation) 


Most important 


OMONODNOFEWNH + 


Least important 


Source: Reg Lang and Audrey Armour, Urban Environment Assessment in 
Canada and the United States (Ottawa: Ministry of State for Urban Affairs, 
June 1976), unpublished, Appendix A.8. The results, above, are based on a 
questionnaire on environmental concerns in municipal government mailed, with 
the cooperation of the Canadian Federation of Municipalities, to mayors of the 
168 municipalities with population over 5 000 (31.5% response). 


People and organizations do not readily per- 
ceive relationships between their individual 
and collective actions, on the one hand, and 
loss of environmental capacity or quality on 
the other. Mechanisms seldom exist to obtain 
and disseminate this information, or provide 
negative feedback necessary to “close the cir- 
cle” on putting the water intake of all indus- 
try and municipalities downstream from 
their sewage outfalls. Preventive action to en- 
hance environmental capacity and quality 
tends to be limiting, and it is oriented to fu- 
ture rather than more-tangible present gain. 
Environmental quality may be valued by 
most people in one way or another (as news- 
paper ads for urban ravine lots and lake- 
fronting summer properties readily indicate) 
but it lacks a solid vocal constituency to ad- 
vocate on its behalf. We care more about the 
environment we own than the environment 
that collectively is ours. For these reasons 
and others, environmental quality in most 
parts of Canada tends to receive low political 
priority. Environmental issues are rarely 
prominent in provincial and federal elections 
and only recently, and sporadically have they 
become significant municipally. Public out- 
cries over specific environmental degrada- 
tions are scattered and brief. Many of our 


laws are inadequate in dealing with environ- 
mental concerns. Legal defensibility of envi- 
ronmental planning measures is a central 
problem and laws that do exist are inade- 
quately enforced (Swaigen). Organizational 
structures seldom reflect the realities of envi- 
ronmental systems and environmental pro- 
grams frequently struggle along on minimal 
budgets. A self-reinforcing cycle results: low- 
priority programs deliver little and so con- 
tinue to receive low priority. 


Procedural Characteristics of Environmental 

Problems. Procedural characteristics refer to 

how environmental problems are approached 

and handled. Much of this is covered in Sec- 

tions 1.3 and 5.1. The focus here is on a cen- 

tral feature of environmental problems, 

which can be stated as a dilemma: 
Environmental systems function in an inter- 
dependent holistic manner, whether we per- 
ceive or act on them that way or not, But in- 
stitutional systems expected to deal with 
environmental problems are separate, com- 
partmentalized and often disjointed, and the 
interests affected by these problems and their 
solutions are often in conflict. 


Institutions (governments, for example) seem 
unable to deliver the kind of integrated action 
that interdependent environmental systems de- 
mand. Acting on only one part of an interdepen- 
dent system inevitably produces problems else- 
where. Yet we lack the comprehensive under- 
standing of environmental-system functioning; 
many environmental effects simply cannot be 
predicted to the extent necessary for an overall 
“comprehensive environmental plan”. The cor- 
responding degree of central control needed to 
carry out such comprehensive plans effectively 
is similarly lacking, and understandably so. En- 
vironmental problems rarely respect jurisdic- 
tional boundaries and it is impossible to set up a 
separate agency for every environmental system 
or a single agency for all environmental sys- 
tems. Even if this were politically feasible, the 
agency would be huge, necessitating the exist- 
ence of sub-agencies with insurmountable coor- 
dination problems. Because both comprehensive 
understanding and integrated action are neces- 
sary and yet not fully possible, “dilemma” cor- 
rectly describes this situation. 


One response is to focus heavily on one side of 
the dilemma and suppress concern for the other 
or hope it will resolve itself. This happens when 
persons trained in comprehensive disciplines, 
such as ecologists or urban/regional planners, 
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Figure 1.3 Environmental vs. Institutional Context 


nsist that comprehensive understanding of en- 
vironmental problems, accompanied by holistic 
ong-term data bases, must precede comprehen- 
sive environmental plans which in turn must be 
the guiding frameworks for implementation. A 
nidden assumption is that if such data bases 
and plans are well done they will be so power- 
fully persuasive that top decision-makers will 
accept them, over-ride conflicting interests and 
sompel the various implementing agencies to 


Environmental 
Context 


Complex 


participation). 


Complex 


Institutional Example Approach 
Context 


Simple Forest products industry that 
controls its use of needed 
resources and limits its concern 
to harvesting timber. 


Hydro company building trans- 
mission line cutting across 
numerous jurisdictions and 
affecting various interests. Environ- 
mental concern limited. 


Highways Dept. concerned with 
environmental effects but able to 
implement any plan it determines 
(i.e., powerful dept., no public 


Municipality with limited powers 
undertaking environmentally sensi- 
tive area program with full 

public participation. 
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carry out the plan. It seldom happens. On the 
other hand, persons such as political scientists 
and lawyers, whose backgrounds are more ori- 
ented to institutional responses, focus on incre- 
mental action (getting things done) with only 
limited relationship to the larger picture and 
rarely with strong sustained environmental con- 
cern. The typical result: a specific problem 
solved, a new organizational structure formed, a 
program launched, an Act amended, and so on. 
Both the advantages and shortcomings of this 
piecemeal approach are readily apparent. 


Avoiding the dilemma means keeping away 
from the extremes of either opposing position, 
such as a sequence of plans never adopted or the 
chaos of continuous reorganization. This re- 
quires the formulation of strategies that borrow 
the best features of each—selective use of the 
comprehensive approach, and incremental ac- 
tion within a larger but adaptive framework — 
congruent with: 


1. The degree of understanding of environmen- 
tal systems. Some are relatively simple; the 
receiving environment and the impacts of 
proposed activities are fairly well known. At 
the other extreme, environment and impacts 
are highly complex and poorly understood. 
Only in the former situation is the blueprint- 
type plan feasible. In the latter, a flexible ex- 
ploratory approach is essential. 


Data base dictated by project 

requirements. Blueprint-type plan 
and implementation strategy (e.g. 
PERT). 


Data based on project require- 
ments but plan must be flexible 
allowing for negotiation and 
coordination with other agencies/ 
interests. 


Data base as comprehensive as 
time and resources permit. Com- 
prehensiveness of plan limited 
by environmental unknowns; 
monitor results carefully for 
unforeseen effects. 


Reduce either environmenta! or 
institutional complexity first (e.g., 
studies for the former, negotiated 
agreements for the latter), then 

proceed as above. 


Figure 1.4 Approaches to Varying Environmental and Institutional Complexity 
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2. The degree of control over implementing 
actions. Similarly, where a single agency does 
the planning and has total or near-total con- 
trol over actions to implement it, the blue- 
print-type plan is appropriate. Not so at the 
other extreme where numerous actors sharing 
implementing functions may or may not go 
along with any plan made, and where influen- 
tial interest groups affected by the planned 
action add to the complexity. 


Degree of understanding of the environment 
and degree of control over implementing action, 
ranging from simple to complex, combine to 
form a spectrum of situations which have to be 
matched by a similar range of appropriate plan- 
ning/management responses. The greater the 
complexity, the more flexible and adaptable the 
approach required to achieving integrated 
action. 


The key lies in the handling of complexity 
(Mack). It can be both over- and under-estimat- 
ed, with unhappy results. Some solutions to 
problems require only a limited understanding 
and a modest amount of agreement among the 
key actors — no need to make things more com- 
plicated than they are. Many situations envi- 
ronmental planners face, however, lie in the up- 
per right-hand corner of Figure 1.3, that is, very 
partial understanding and only limited control. 
Trying to deal with all this complexity at once 
can be futile. It may be necessary to admit only 
one kind of complexity at a time — environmen- 
tal or institutional — and work to reduce it to 
manageable proportions before turning to the 
other. For example La Société de Développe- 
ment de la Baie James first negotiated Indian 
land claims and secured the powers of a munici- 
pality within its territory; this enabled it to ad- 
dress planning its resource use from a complex, 
ecological perspective. Figure 1.4 gives some fur- 
ther instances of varying environmental/insti- 
tutional combinations and planning responses 
to them. 


Substantive and procedural characteristics of 
environmental problems are reflected in the en- 
vironmental planning and management applied 
to them. Recognizing the distinctive features 
which environmental issues impose on plan- 
ning/management processes helps practitioners 
to cope and allows them to transfer knowledge 
gained from one setting to another. 
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A final question confronting environmental 
planners in Canada concerns the extent to 
which environmental problems in this country 
are distinctively Canadian and how that must 
be reflected in their solutions. Margaret At- 
wood, from a poet’s perspective, feels that Cana- 
dians demonstrate in their literature their own 
peculiar view of nature in relation to (wo)man. 
Beyond that, Canadian environmental prob- 
lems, spread over a vast and diverse territory, 
are characterized mainly by their variety. Still, 
they are not unlike the problems of other na- 
tions with cold/temperate climates experiencing 
urban industrialization and a high-consumption 
lifestyle. Procedurally, however, Canadian envi- 
ronmental problems as a whole are as distinc- 
tive as the political-cultural system which 
spawned the institutional arrangements to deal 
with them; their differences across the country 
mainly reflect differing jurisdictional and cul- 
tural settings. 


The main features of the Canadian system are 
its federal and bi-cultural character, the domi- 
nance of central Canada (only recently begin- 
ning to shift westward) and strong economic de- 
pendency on the United States. The Canadian 
brand of federalism gives much of the power 
over material resources to the provincial govern- 
ments who, Perks and Robinson argue, display 
“a pervasive tendency ... to recapture from 
local governments certain fundamental powers 
over use, development and management of land 
or to expand upon these and the provinces’ priv- 
ileges to structure and influence materially the 
operation of urban communities’. This strong 
provincial role — considerably stronger than 
most American states — has advantages but it 
may be at the expense of national environmen- 
tal policy-making (difficult at the best of times 
in Canada) and local innovation. Similarly, in 
Canada compared with the United States, the 
courts play far less of a policy-directive and in- 
terpretive role; they leave this function to legis- 
lative bodies. Canada also lacks much of the 
openness of the United States’ governing pro- 
cess, courts and government information, and 
public participation. On the other hand the 
Canadian system of local government is less 
complex. Canadians share many of the aspira- 
tions of their American neighbours but have 
lesser means of fulfilling them including far less 
research and development, fewer information 
resources, and the absence of a well-established 
“community sector” including large-member- 
ship influential environmental groups. 
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The foregoing substantive-procedural combina- 
tion, therefore, does produce environmental 
problems that are uniquely Canadian. While 
planners may benefit from knowledge and expe- 
rience derived elsewhere (and vice versa), there 
are limits to how much Canadian environmen- 
tal planners can borrow from others. Solutions 


to environmental problems, in the final analy- 


sis, are context-specific. 


Principles of 
Environmental Science 


Kenneth Watt has articulated 14 interrelated, 
core principles of environmental science: 


1. All energy entering an organism, population 
or ecosystem can be accounted for as energy 
which is stored or leaves. Energy can be 
transformed from one form to another but it 
cannot disappear or be destroyed or be 
created. 


2. No energy conversion system is ever com- 
pletely efficient. 


3. Matter, energy, space, time and diversity 
are all categories of resources. (A resource is 
anything needed by an organism, popula- 
tion or ecosystem which by its increasing 
availability, up to an optimal or sufficient 
level, allows an increasing rate of energy 
conversion). 


4. For all categories of resources, when re- 
source availability is already high, the effect 
of a unit increase in resource availability of- 
ten decreases with increasing availability, 
up to some maximum. Beyond this maxi- 
mum there is no further beneficial effect. 
For all categories of resources except time 
and diversity, further increases beyond the 
maximum may be harmful because of toxic 
effects (the saturation or depletion princi- 
ple). For many phenomena there will be an 
increased probability of system breakdown 
as the maximum level of resource availabil- 
ity is reached. 


5. There are two fundamentally different 
types of resources: those whose increasing 
availability stimulates still further use of 
them, and those which lack this stimulatory 
effect. Increasing availability of a resource 
may stimulate more utilization of that 
resource. 
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6. Those individuals and species which have 
greater numbers of offspring than their 
competitors tend to replace their 
competitors. 


7. The steady-state diversity of communities is 
higher in predictable environments (dis- 
playing pattern regularity). 


8. Whether a habitat becomes saturated with 
diversity of species in a particular trophic 
level or taxon (taxonomic group of organ- 
isms) depends on how niches (the smallest 
units of habitat) are separated in the taxon. 


9. The diversity of any community is propor- 
tional to the biomass (total mass of living 
organisms in a given area or volume) di- 
vided by the productivity. Biological sys- 
tems evolve in the direction of increased ef- 
ficiency of energy use, where the physical 
environment is stable enough to permit the 
accumulation of diversity. 


10. The ratio of biomass to productivity in- 
creases through time in a stable physical en- 
vironment, up to an asymptote. 


11. Mature systems exploit immature systems. 
Energy, matter and diversity flow along a 
gradient of increasing diversity, or organiza- 
tional complexity, or from subsystems of 
lower diversity to subsystems of higher 
diversity. 

12. The perfection of adaptation of any attrib- 
ute depends on its relative importance in a 
given environment (which means there is no 
single best evolutionary strategy; which 
strategy is best depends on the stability of 
the physical environment). 


13. Physically stable environments allow the 
accumulation of biological diversity in ma- 
ture ecosystems, which in turn promotes 
population stability. 


14. The degree of pattern regularity in popula- 
tion fluctuations depends on the number of 
generations of prior population history 
which influence the population. 


Refer to: 

Kenneth E.F. Watt, Principles of Environmen- 
tal Science (New York: McGraw-Hill, 1973), 
Chapter 2. See Information Resources. 
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Variety, Complexity and Uncertainty 


Uncertainty is a function of variety which in 
turn is a measure of the number of possible 
states of a system. A planner’s job typically in- 
volves: (a) analysis, increasing variety in an at- 
tempt to gain a better understanding of present 
and future situations or options; and (b) 
synthesis, chopping down the variety to a few 
sets of possibilities so that decisions can be 
reached. The planner’s problem in the analysis 
phase is to be selective in generating the variety, 
to gather the right information on the right 
things because uncertainty can result from too 
much data, as well as too little. By contrast, the 
problem in the synthesis phase is to reduce the 
variety without losing the richness of the com- 
plex planning situation, that is, to integrate 
rather than merely simplifying. Ironically, the 
computer, which has immense capability to help 
reduce variety in the synthesis phase, is more 
often used in analysis to create even more vari- 
ety thereby making the planning more rather 
than less difficult. 

Typical responses to uncertainty are to ignore 
it, to hide it in assumptions, to wish it away in 
pie-in-the-sky goal statements, or to suppress it 
in end-state master plans in the mistaken belief 
that uncertainty can thus be eliminated. More 
realistic approaches involve facing uncertainty 
and attempting to reduce it and minimize its 
costs. As situations become more uncertain, the 
planner’s predictive ability declines correspond- 
ingly, even while the demand for planning in- 
creases! The everyday thermostat points to a 
way out for the planner. Rather than attempt- 
ing to predict the weather, it regulates the tem- 
perature by monitoring it continuously and pro- 
viding feedback to the heating system which 
then takes prompt corrective action to eliminate 
deviations between actual and ideal tempera- 
tures. Although the thermostat is a simple 
model with only limited application, monitoring 
and feedback (see 5.3 Monitoring) are necessary 
complements to the planner’s predictions in the 
face of considerable uncertainty. Others include: 
imposing patterns on information to reduce the 
overload; mixed scanning (Etzioni); suspending 
rationality, e.g., accepting a good enough solu- 
tion instead of looking for the best one; deliber- 
ately limiting comprehensiveness by narrowing 
the scope of the problem; sub-optimizing, “cut- 
ting out a piece of the larger problem so that 
more of it is considered in terms of external in- 
fluences and less in terms of internal dynamic” 
(Mack); and making use of techniques such as 
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risk analysis, surprise limits analysis and sensi- 
tivity analysis (Hickling). 


Hickling suggests that planners and managers 
typically face three kinds of uncertainty: 1. un- 
certainty about the operating environment (or- 
ganizational, cultural, socio-political, economic, 
physical); 2. uncertainty about policy values, 
about what is wanted; and 3. uncertainty about 
choices in related areas of decision, about what 
others might do. Each kind of uncertainty is 
matched by ways to reduce it. The first calls for 
more information and research, the second 
needs clearer objectives and better policy guid- 
ance, and the third requires a broader view and 
better coordination. A starting point for dealing 
with (rather than dodging) uncertainty is to dif- 
ferentiate its type in order that the appropriate 
response may follow. 


The Environmental Perspective 


Case Study 2 
Division of Responsibility for 
Natural Resources in Canada 


The legal framework for managing natural re- 
sources in Canada is the British North America 
_ Act of 1867. A distinction was drawn between 


the proprietary and legislative rights of govern- 


ment to resources, e.g., between who owns the 
_ water and who can legislate its use. In the 


northern territories the federal government re- 


tains complete jurisdiction. Elsewhere, the prov- 
_inces own the resources. For example, with re- 


spect to water, the provinces may permit and 
license development, regulate flows and levy 
fees for most uses; the federal government, ac- 
cording to Quinn, can legislate exclusively with 
regard to navigation and fisheries, concurrently 
in matters of agriculture and indirectly in regu- 
lation of interprovincial and international un- 
dertakings including trade. 


What the BNA Act could not foresee were the 
ecologic and economic inter-dependencies that 
exist today in the management of resources. Be- 
cause jurisdiction is divided and comprehensive 
approaches are necessary, coordinated action 
between and among federal and provincial as 
well as municipal governments is an essential 
feature of resource management in Canada. The 
problems are formidable, not the least of which 
is to avoid treating resource management as 
merely a technical planning problem, an admin- 
istrative problem, or a legal problem. 


For a detailed discussion of the legal/adminis- 
_ trative framework for environmental planning 


in Canada, using Ontario as a case in point, see: 
Mary Anne Carswell and John Swaigen (eds.), 
Environment on Trial: A Citizen’s Guide to On- 
tario Environmental Law, Revised Edition 
(Canadian Environmental Law Association, 
One Spadina Crescent, Toronto M5dS 2J5), 1978, 
paperback, 587 pp., $6.95. Also: Ann Rounth- 
waite, Pollution and the Law in Canada (Van- 
couver: International Self-Counsel Press, 1975), 
paperback, 86 pp., $2.50. 


Information Resources 


Information Resources 


See also: 

1.1 Environmental Issues 
1.3 Characteristics of En- 
vironmental Planning 
2.7 Interrelationships 

5.1 Environmental Plan- 
ning in a Management 
Framework 


Atwood, Margaret. Surviv- 
al: A Thematic Guide to 
Canadian Literature. 
Toronto: Anansi, 1972. Pa- 
perback, 287 pp. $3.25. 


The author asks, ‘““What 
have been the central preoc- 
cupations of Canadian po- 
etry and fiction?”. She an- 
swers, “Survival and 
Victims”. Chapter 2, “Na- 
ture the Monster’’, discusses 
images of the natural envi- 
ronment found in Canadian 
literature. Nature is com- 
monly depicted as dead, or 
alive but indifferent, or alive 
and actively hostile towards 
man. “Death by nature is 
an event of startling fre- 
quency in Canadian litera- 
ture; in fact it seems to pol- 
ish off far more people in 
literature than it does in 
real life... .The Canadian 
author’s two favourite ‘nat- 
ural’ methods for dispatch- 
ing his victims are drowning 
and freezing .... Winter for 
us is the ‘real’ season”’. At- 
wood concludes “Nature is a 
monster, perhaps, only if 
you come to it with unreal 
expectations or fight its con- 
ditions rather than accept- 
ing them and learning to 
live with them. Snow isn’t 
necessarily something you 
die in or hate. You can also 
make houses with it”’. 


Bella, David A. and Over- 
ton, W. Scott, “Environ- 
mental Planning and Eco- 
logical Possibilities”, Jour- 
nal of Sanitary Engineering 
Division (American Society 
of Civil Engineers), June 
1972. 


The authors define a four- 
part typology of problems 
depending on the scope and 
kind of information avail- 
able: 1. certain outcome 
which lends itself to blue- 
print-type comprehensive 
planning and “totally” ra- 
tional action where we se- 
lect the alternative whose 


outcome has the largest 
payoff; 2. uncertain out- 
come, probability specified 
which allows much of the 
uncertainty to be overcome; 
3. uncertain outcome, proba- 
bility unspecified where it 
becomes necessary to resort 
to decision rules (e.g., maxi- 
mum); and 4. unspecified 
outcome which in a turbu- 
lent world is increasingly 
common, and where the 
only response may be to 
make the receiving environ- 
ment as adaptable (e.g., eco- 
logically diverse) as possible. 


Brown, Lester R. The 
Twenty Ninth Day: Accom- 
modating Human Needs 
and Numbers to the Earth’s 
Resources. New York: W.W. 
Norton, 1978. Paperback, 
363 pp. $4.55. 


The author, president of the 
Worldwatch Institute, ana- 
lyzes the four principal bio- 
logical systems on which 
mankind depends - fisher- 
ies, forest, grasslands and 
croplands — and shows that 
demands at current levels of 
population and per capita 
consumption often exceed 
long-term carrying capacity. 
Over-fishing, deforestation 
and overgrowing are docu- 
mented and upcoming en- 
ergy shortages are exam- 
ined. The consequences of 
these ecological stresses and 
resource scarcities are then 
assessed, along with the so- 
cial and political accommo- 
dations that will inevitably 
be required. 


Burton, Thomas L. Natural 
Resource Policy in Canada: 
Issues and Perspectives. To- 
ronto: McClelland and 
Stewart, 1972. Paperback, 
174 pp. $3.50. 

Overviews natural resource 
policy issues in Canada, 
placing them in a historical, 
cultural and economic 
context. 


Caldwell, Lynton K. 
Environment, A Challenge 
to Modern Society. Garden 
City, NY: Anchor Press/ 
Doubleday, 1971. Paper- 
pack, 301 pp. $3.25. 

A social scientist persua- 
sively articulates the need 
to factor environmental con- 
cerns into public policy. 
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Canadian Environmental 
Advisory Council. Annual 
Review 1976. The Council 
(Environment Canada, Ot- 
tawa K1A OHS3), 1978. 81 
pp. Free. 


Part B is titled, “The State 
of the Environment — 1976” 
(annotated further in 5.3 
Monitoring). In the final 
section, ‘Synthesis’, Ian 
McTaggart-Cowan, Council 
Chairman, concludes, ‘We 
are perpetrating a com- 
pletely unacceptable out- 
rage on the national herit- 
age on which the future of 
our society depends‘. 


Cartwright, T.J., “Problems, 
Solutions and Strategies: A 
Contribution to the Theory 
and Practice of Planning”, 
Journal of the American In- 
stitute of Planners, May 
1973, pp. 179-187. 


The author suggests that 
the nature of a problem gov- 
erns both the range of possi- 
ble solutions to the problem 
and the kinds of strategies 
appropriate for achieving 
those solutions. Four funda- 
mental types of problems 
are defined: simple, com- 
pound, complex and meta- 
problem. For each there is a 
corresponding strategy. The 
planner’s problem is to 
choose between definitions 
of problems and strategies 
for solving them (the closer 
we get to one objective, the 
farther we are from the 
other). 


Craik, Kenneth H. and 
Zube, Ervin H. (eds.). 
Perceiving Environmental 
Quality: Research and 
Applications. New York: 
Plenum Press, 1976. Hard- 
cover, 310 pp. $22.50. 


Examines the role environ- 
mental perception plays in a 
proposed comprehensive 
system of indices for assess- 
ing and monitoring trends 
in environmental quality. 
Papers cover scenic and rec- 
reational environments, res- 
idential and institutional 
environments, and air, 
water and sonic environ- 
ments. 
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Dewees, D.N., Everson, 
C.K. and Sims, W.A. 
Economic Analysis of Envi- 
ronmental Policies. Toron- 
to: University of Toronto 
Press, 1975. Paperback, 175 
pp. $10.00. 


Presents a framework for 
the economic analysis of 
pollution problems and for 
evaluating proposed solu- 
tions. Topics include the 
theory of externalities to ex- 
plain environmental prob- 
lems, policy objectives, costs 
of information and monitor- 
ing, and impacts of these 
costs on selection of pollu- 
tion control policies. Three 
case studies cover SO, from 
a smelter, lead from down- 
town factories, and urban 
automobile emissions. 


Dwivedi, O.P. (ed.) 
Protecting the Environ- 
ment: Issues and Choices — 
Canadian Perspectives. To- 
ronto: Copp Clark, 1974. Pa- 
perback, 339 pp. $6.95. 


Seventeen papers show how 
governments have re- 
sponded to environmental 
problems and what has been 
done to arrest environmen- 
tal deterioration, under four 
headings: nature of the 
problem, constitutional and 
legal implications, public 
policy and governmental 
processes, and international 
aspects. 


Eckholm, Erik. Losing 
Ground: Environmental 
Stress and World Food 
Prospects. New York: W.W. 
Norton & Co. 1976. Paper- 
pack, 223 pp. $4.35. 


A recent FAO global survey 
of 161 countries reported 
that the rich are getting fat- 
ter while the poor get hun- 
grier. In the rich industrial- 
ized countries average daily 
caloric intake soared to 

3 380 while in the 32 poorest 
countries it has declined to 
2 000. The world’s undern- 
ourished now number 450 
million, a figure that is 
likely to increase. The in- 
dustrialized nations re- 
corded a steady increase in 
food production (1.4% a 
year) while the developing 
countries experienced a de- 
cline (from 0.7% to 0.3% in 
1974). Against this back- 
ground Eckholm examines 
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world food production and 
its relationship to environ- 
mental degradation which 
undermines food-producing 
systems. 


Etzioni, Amitai. The Active 
Society: A Theory of Socie- 
tal and Political Processes. 
New York: Free Press, 1968. 
Paperback, 698 pp. $7.25. 
Annotated in 1.3 Character- 
istics of Environmental 
Planning. 


Found, William C. A Theo- 
retical Approach to Rural 
Land-Use Patterns. Lon- 
don: Edward Arnold, 1971. 
Paperback, 190 pp. $3.75. 


Chapter 9 is “Perception, 
Image and Land Use”. 


Friedenberg, Edgar Z. The 
Disposal of Liberty and 
Other Industrial Wastes. 
Garden City, NY: Anchor 
Press/ Doubleday, 1976. Pa- 
perback, 196 pp. $3.25. 


A controversial book that 
examines a paradox, “the 
peculiar incapacity of the 
democratic, populist na- 
tional state to deal gener- 
ously with the less fortunate 
members of its population”. 
An explanation, the author 
says, lies in ressentiment, 
the inescapable consequence 
of exploitation, “a free-float- 
ing disposition to visit upon 
others the bitterness that 
acccumulates from one’s 
own subordination and exis- 
tential guilt at allowing one- 
self to be used by other peo- 
ple for their own purposes 
while one’s own life rusts 
away unnoticed”, the rancor 
felt towards those who seem 
to be getting something for 
nothing. Democratic socie- 
ties use the concept of “the 
consent of the governed” to 
prevent this rancor from up- 
setting the stability of the 
state. “The basic flaw in the 
democratic process is not 
that the average man is in- 
capable of intelligent partic- 
ipation in the affairs of 
state. It is that he must be 
rendered incapable of doing 
so in order to prevent him 
from using his formal politi- 
cal powers to challenge the 
existing distributions of 
wealth and power”. 


Goldsmith, Edward, “The 
Future of an Affluent Socie- 
ty: The Case of Canada”, 
The Ecologist, Vol. 7, No. 5, 
June 1977. Described by: 
John Marshall, “Plan 
smaller economy, Ottawa- 
circulated report says”, 
Globe and Mail, 13 Jan. 
1978. 


A controversial report, com- 
missioned but not released 
by Environment Canada, 
based on research carried 
out in Fall 1975. Goldsmith, 
who edits this British maga- 
zine and was co-author of A 
Blueprint for Survival, ar- 
gues that Canada’s unem- 
ployment and inflation 
problems can never be 
solved; in fact, chaotic col- 
lapse is inevitable unless 
drastic radical changes are 
made in the country’s social 
and economic life. He calls 
for the establishment of a 
conserver society based on a 
smaller and different econo- 
my, and shows how the in- 
dustrial system that has 
benefitted Canadians to this 
point has done so artificially 
without bearing the full en- 
ergy and environmental 
costs. He foresees de-urbani- 
zation, restricted immigra- 
tion (based on a concern 
that Canada’s food-produc- 
tion capability is smaller 
and more vulnerable than it 
appears), life-cycle costing 
(including the full costs to 
society in a product’s price) 
and organic farming. Anno- 
tated further in 4.1 
Agriculture. 


Hall, Edward T. Beyond 
Culture. Garden City, NY: 
Anchor Press/ Doubleday, 
1977. Paperpack, 298 pp. 
$3.25. 


Hardin, Garrett, “The Trag- 
edy of the Commons”, Sci- 
ence, Vol. 162, 13 Dec. 1968, 
pp. 1243-48. 


Hardin, Garrett and Baden, 
John (eds.). Managing the 
Commons. San Francisco: 
W.H. Freeman, 1977. Paper- 
back, 294 pp. $6.95. 


Hickling, Allen. Aids to 
Strategic Choice. University 
of British Columbia, Centre 
for Continuing Education 
(Vancouver V6T 1W5), 
1975. Paperback, 64 pp. 
$4.00. 


Information Resources 


Annotated in 1.3 Character- 
istics of Environmental 
Planning. 


Hinkle, Lawrence E. and 
Loring, William C. The Ef- 
fect of the Man-Made Envi- 
ronment on Health and 
Behavior. U.S. Dept. of 
Health, Education and Wel- 
fare, Public Health Service, 
Center for Disease Control 
(Atlanta, Georgia 30333), 
1977. Paperback, 315 pp. 
Available from U.S. Govern- 
ment Printing Office (Supt. 
of Documents, Washington, 
DC 20402), Stock No. 017- 
023-00110-8. $3.25 + 25% 
outside U.S.A. 


This book aims at (a) fur- 
ther understanding the 
means of planned change or 
preventive action that can 
be taken in urban residen- 
tial environments with re- 
spect to health and disease 
or safety and injury, and (b) 
providing criteria for stan- 
dards of community hy- 
giene by state and local pub- 
lic health agencies. Ten 
papers cover various aspects 
of community health and 
the urban environment. 
Unidisciplinary research 
based on linear cause-effect 
models has not been able to 
identify definitively physi- 
cal factors of man-made en- 
vironment in human setttle- 
ment with health-disease 
outcomes. Components of 
man’s environment which 
primarily interact with his 
physiological organism are 
inorganic (including cli- 
mate), biologic, nutrient, 
man-made physical, and so- 
cial. The report concludes 
that a multidisciplinary sys- 
tems approach is required to 
mediate. Beyond obvious in- 
terventions regarding physi- 
cal hazards to safety and 
physical health from poor 
sanitation or pollution, pub- 
lic health measures must 
emphasize changes in the 
physical man-made environ- 
ment and relevant beha- 
viourial change as well as 
change in any mediating 
nutrient and social environ- 
ment factors. 


Krutilla, John V. and Fish- 
er, Anthony C. The Eco- 
nomics of Natural 
Environments: Studies in 
the Valuation of Commodity 
and Amenity Resources. 
Baltimore: Johns Hopkins 
University Press, 1975. Pa- 
perpack, $4.50. 


Lang, Jon et al. (eds.). 
Designing for Human 
Behavior. Stroudsbourg, 
PA: Dowden, Hutchinson 
and Ross, 1974. Hardcover, 
$11.95. 


The section, “Fundamental 
Processes of Environmental 
Behavior”, pages 83-97, pro- 
vides a useful overview of 
three sets of psychological 
processes involved in the 
everyday interaction of man 
and environment: percep- 
tion, cognition and spatial 
behaviour. Terms are de- 
fined, concepts explained, 
the state-of-the-art out- 
lined; includes an extensive 
guide to the literature. 


Lang, Reg., “Environmental 
Information in a Planning/ 
Management Context”’, in 
Rubec, C.D.A. (ed.). Appli- 
cation of Ecological (Bio- 
physical) Land Classifica- 
tion in Canada. ELC Series 
No. 7, Environment Can- 
ada, Lands Directorate (Ot- 
tawa K1A OB7), 1978. 
Annotated in 5.2 
Information. 


Leiss, William (ed.). Ecology 
us. Politics in Canada. To- 
ronto: University of To- 
ronto Press, 1978. 


Lynch, Kevin. The Image of 
the City. Cambridge, MA: 
MIT Press, 1960. Paper- 
back, $3.95. 


One of the early books on 
this subject, now a classic. 
Deals with how people recall 
and express their knowledge 
of previous experience envi- 
ronments. Further anno- 
tated in 3.5 Scenic Areas. 


Mack, Ruth. Planning on 
Uncertainty: Decision Mak- 
ing in Business and Govern- 
ment Administration. New 
York: Wiley-Interscience, 
1971. Hardcover, 233 pp. 
$13.90. 

Uncertainty is “the comple- 
ment of knowledge... the 
gap between what is known 
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and what needs to be known 
to make correct decisions’. 
The author traces the role of 
uncertainty in planning and 
management decisions. Of- 
ten decision-making pro- 
cesses break down when 
faced with a set of choices 
with uncertain conse- 
quences. To avoid the risk of 
failure, decisions are defer- 
red even though that itself 
is a decision with conse- 
quences. Dealing sensibly 
with uncertainty switches 
the problem from how to re- 
duce uncertainty to how the 
costs of uncertainty can be 
minimized. To choose 
among these alternative 
acts one must first deter- 
mine what states might in- 
fluence outcomes, then cal- 
culate their probability and 
examine the consequences 
in terms of the expected 
utility of choosing each act 
under each state (noting, 
however, that this rational 
model has limited applica- 
bility, as Bella and Overton 
emphasize, above). 


Meyer, Phillip A., Phillips, 
Susan D. and Dodd, J.H. 
Local Perceptions Concern- 
ing Recreation in the Coqut- 
tlam River. Environment 
Canada, Fisheries and Ma- 
rine Service, Habitat Pro- 
tection Directorate, and 
B.C. Ministry of Recreation 
and Conservation, Fish and 
Wildlife Branch (Parliament 
Buildings, Victoria, V8V 
1X4), April 1976. 

This report contains the re- 
sults of a questionnaire sur- 
vey exploring attitudes and 
opinions of residents about 
a local river within the 
Greater Vancouver area. In 
a more general way, it ex- 
plores the recreational im- 
portance of the river to local 
residents. The results indi- 
cate that residents want the 
river restored to as natural a 
state as possible. Estimates 
are provided for recreational 
benefits of the river and 
those lost through its degra- 
dation over the past two 
decades. 


Miller, George, et al. Plans 
and the Structure of 
Behavior. New York: Holt, 
Rinehart and Winston, 
1960. Hardcover, 226 pp. 
$12.95. 


In this psychologist’s view 
of planning, a plan is de- 
fined as any hierarchical 
process in the organism that 
controls the order in which a 
sequence of operations is to 
be performed. The book dis- 
cusses the role of images, 
plans, instincts (inherited 
plans) and other such 
schema in guiding 
behaviour. 


Moore, Gary T. and Gol- 
ledge, Reginald G. (eds.). 
Environmental Knowing: 
Theories, Research and 
Methods. Stroudsburg, PA: 
Dowden, Hutchinson and 
Ross, 1976. Hardcover, 441 
pp. $25.00. 


The field of environmental 
perception and cognition 
rests on the assumptions 
that (a) what we know and 
believe about different envi- 
ronments affects our actions 
concerning these environ- 
ments, and (b) we can better 
understand people’s needs, 
desires and actions about 
the environment and can 
better plan, design and 
manage the environment 
and its people if we know 
how they “image” the 
world. Environmental cog- 
nition, the subject of this 
book, refers to the aware- 
ness, impressions, informa- 
tion, images and beliefs that 
people have about environ- 
ments. Part 1 presents theo- 
ries (information-processing 
theory, personal construct 
theory, environmental 
learning theory and devel- 
opmental theory). Part 2 in- 
troduces three perspectives 
on environmental cognition 
— sociological, cross-cultural 
and literary /phenomenolog- 
ical — with case studies. Part 
3 covers a range of methods 
for exploring the worlds in- 
side peoples’ heads. 


Passmore, J., “Attitudes to 
Nature”, in Peters, R.S. 
(ed.). Nature and Conduct. 
New York: Macmillan, 
1975. Also, in the same vol- 
ume: John Benson, “Hog in 
Sloth, Fox in Stealth: Man 
and Beast in Moral Think- 
ing”. 

Annotated in 2.6 Wildlife 
and Fish. 
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Prince, George M. The Prac- 
tice of Creativity: A Manual 
for Dynamic Group Problem 
Solving. New York: Collier 
Books, 1972. Paperback, 
$1.95. 


Creativity is a way to deal 
with uncertainty — making 
use of both the rational and 
irrational, in human minds. 
This practical book tells 
how to increase the flow of 
ideas in meetings, the typi- 
cal setting in which things 
get done (or not) in organi- 
zations. The author ana- 
lyzes the usual meeting (“a 
study in frustration’’), dis- 
cusses new structures and 
roles, presents a theory of 
creative thought (based on 
“synectics’’), puts forward 
techniques (e.g., use of anal- 
ogy, directed originality, the 
synectics process) and ex- 
amines the uses of creativity 
for individuals and organi- 
zations. 


Quinn, Frank, “Notes for a 
National Water Policy”, in 
Krueger, Ralph R. and 
Mitchell, Bruce (eds.). 
Managing Canada’s Re- 
newable Resources. Toron- 
to: Methuen, 1977. Paper- 
back, 333 pp. $9.95. 


Saarinen, Thomas F. 
Environmental Planning: 
Perception and Behavior. 
Boston: Houghton Mifflin 
Co., 1976. Paperback, 262 
pp. $7.25. 


Beginning on a personal 
level and expanding to ar- 
chitectural space (buildings 
and groups of buildings), 
neighbourhoods and small 
towns, then cities, regions, 
nations and the planet, the 
author examines issues of 
perception and behaviour in 
planning the environment 
for human beings. Man’s re- 
lationship to progressively 
larger units of his environ- 
ment is analyzed, research 
results are reported, and in- 
tegrating frameworks are 
discussed. 


Schumacher, E.F. Small is 
Beautiful: A Study of Eco- 
nomics as if People 
Mattered. New York: Har- 
per and Row, 1975. Paper- 
back, $2.95. 


In the four years since its 
publication this book has 
become a classic that exam- 
ines the economic structure 
of the Western world ina 
new way. The late 

Dr. Schumacher maintains 
that man’s pursuit of profit 
and progress, which pro- 
motes giant organizations 
and increased specialization, 
has resulted in ; 
gross economic efficiency, 
environmental pollution 
and inhumane working con- 
ditions. He proposes instead 
a system of intermediate 
technology based on smaller 
working units, communal 
ownership and regional 
work places using local la- 
bour and resources and em- 
phasizing the person, not 
the product. 


Sudia, Theodore W. The 

River in the City. U.S. Dept. 
of the Interior (Washington, 
DC 20240), n.d. 21 pp. Free. 


A pamphlet in the Depart- 
ment’s “Urban Ecosystem” 
series. 


Swaigen, John, “Polluter- 
pays policy called mere puf- 
fery”, Globe and Mail, 7 
Aug. 1978, p. 7. 


The author, general counsel 
for the Canadian Environ- 
mental Law Association, at- 
tacks the polluter-must-pay 
policy, enunciated but not 
practiced by various govern- 
ments in Canada. Swaigen 
argues, “No group of victims 
of widespread pollution in 
this country has ever suc- 
cessfully sued a large corpo- 
ration for their losses”. Bar- 
riers cited to effective 
environmental protection 
include unenforceable laws, 
the delaying tactics avail- 
able to wealthy corporate 
defendants, the high costs of 
lawyers and scientists to 
make a case against corpo- 
rations or governments (and 
the ominous threat of possi- 
bly having to pay their 
costs), lack of availability of 
government scientific re- 
ports, restrictions on class 
actions, taken on behalf of a 
group of citizens, onerous 
proof requirements, lack of 
“standing” (the require- 
ment that a plaintiff show 
substantial damage beyond 


19 


the harm to the general 

public), and the timidity of 
judges and their narrow in- 
terpretation of the statutes. 


Tribe, Lawrence H. et al. 
(eds.). When Values Con- 
flict: Essays on Environ- 
mental Analysis, Discourse 
and Decisions. Philadel- 
phia: Ballinger, 1976. Hard- 
cover, $15.00. 


This useful book comprises 
a series of essays by an engi- 
neer, a physicist, a philoso- 
pher, a sociologist and two 
economists who address 
problems of values within 
the environmental and in- 
stitutional context. Special 
attention is given to the re- 
lationship between man and 
his natural surroundings. 
The essays analyze how val- 
ues have been dealt with in 
environmental decisions 
and suggest ways they 
might have been handled 
with greater sensitivity. 


Tuan, Yi-Fu. Topophilia: A 
Study of Environmental 
Perception, Attitudes and 
Values. Englewood Cliffs, 
NJ: Prentice-Hall, 1974. Pa- 
perback, 260 pp. $5.25. 


A study of man’s percep- 
tions, cognition and beha- 
viour as it relates to his 
sense of place. 


Watt, Kenneth E.F. 
Principles of Environmental 
Science. New York: 
McGraw-Hill, 1973. Hard- 
cover, 319 pp. $15.50. 

A basic useful text with 
chapters on background ma- 
terial from biology and 
mathematics, 14 principles 
of environmental science, 
fundamental ecological vari- 
ables (matter, energy, space, 
time and diversity), mecha- 
nisms of selfregulation in 
ecological systems, pertur- 
bation in ecological systems 
by weather, man, fossil fuels 
and the perturbation and 
degradation of ecological 
systems, the lake, a typical 
exploitable ecosystem, the 
forest as a study in determi- 
nants of ecosystem struc- 
ture and dynamics, the wat- 
ershed, an example of 


multiple use and conflicting 
demands, grass land and 
range systems as examples 
of reciprocal interactions be- 
tween plants and animals, 
agricultural systems and the 
problem of replacing optim- 
izing strategies of nature by 
optimizing strategies of 
man, biological control, the 
reestablishment of a tolera- 
ble steady state, the envi- 
ronment and infectious dis- 
ease, a special class of 
biological regulating sys- 
tems, urban, regional and 
national planning in the 
light of ecological principles, 
and a global strategy for 
mankind. 

Whyte, Anne. Guidelines 
for Field Studies in Envi- 
ronmental Perception. Re- 
nouf Publishing Co. (2182 
St. Catherine St. W., Mont- 
real H3H 1M7), 1977. $7.95. 
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1.3 Characteristics of 
Environmental Planning 


Planning means organized preparation for pur- 
poseful action. It is a basic everyday human ac- 
tivity, a way of thinking and getting ready to 
act. Planning involves analyzing a situation, 
working out what is desired, exploring and eval- 
uating options, and devising a course of action. 
At the more complex scale of public planning, 
various interests initiate actions and are af- 
fected by other actions; such planning, there- 
fore, necessarily involves conflict and compro- 
mise. 


Planning, pervasive in the managing of 
organizations, takes various forms: budgetary 
planning, economic planning, land use planning, 
health services planning, corporate planning 
and so on. “Environmental” planning can be 
viewed either as bringing a particular set of con- 
cerns to these kinds of planning or as a form of 
planning which addresses relationships among 
activities, environments and effects. Some envi- 
ronmental planners work for agencies whose 
mandate is defined around certain 
environments — habitat, a watershed, the Great 
Lakes, a neighbourhood, etc. Others are prima- 
rily oriented to activities, such as transporta- 
tion; they attempt to increase the degree of en- 
vironmental consideration entering decisions 
affecting environments. Still others find them- 
selves interested first and foremost in effects — 
preventing, minimizing and mitigating adverse 
effects of activities on environments. 
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Figure 1.5 Central Concerns in Environmental 


Planning 
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Substantive Characteristics of Environmental 
Planning. The field of environmental planning, 
in an early stage of development, deserves a 
broad definition. Here, environmental planning 
means preparing for purposeful action directed 
towards specific environments or environmental 
resources for the overall purpose of optimal en- 
hancement of environmental capacity and 
quality. 


Optimal enhancement. Enhancement encom- 
passes conservation, preservation, protection, 
improvement, creation, restoration. These 
words are not synonymous; their inclusion 
merely signals the range of concerns of envi- 
ronmental planners. “Optimal” is added to 
imply long-term net gain from resources con- 
sistent with selected levels of input (rather 
than ever-higher levels of input). 


Capacity. Natural environments have limits 
beyond which human activity will lead to un- 
desirable changes in environmental function- 
ing, loss of valuable work done for man, or 
loss of quality. These limits can be expressed 
as supportive capacity, that is, the ability to 
supply resources and energy for certain activ- 
ities, (aggregate for construction and Class 1 
soil for agriculture are two examples) and 
assimilative capacity, or the ability to handle 
wastes from human activities. 


Quality. Air pollution standards, for example, 
are intended to protect quality of air in terms 
of human health, property, vegetation and 
amenity. Though sometimes quantified, mea- 
sures of quality are based on human percep- 
tion. Qualities may exist without man but 
man’s judgments define quality, giving it a 
strong subjective dimension. Quality judg- 
ments are both individual and collective, the 
latter forming the basis for environmental 
planning. 


Capacity and quality are closely related. In nat- 
ural environments, carrying capacity limits pop- 
ulation size; organisms die off when such capac- 
ity is exceeded. In human environments, 
however, the more likely consequence is an al- 
tered environment of reduced quality. Capacity 
definitions in environmental planning oriented 
to human activity, therefore, include quality 
considerations and vice versa. Recreational car- 
rying capacity, for example, refers to the level of 
recreation use beyond which environmental 
change is considered unacceptable; when the 
recreation resource is sufficiently degraded, so is 
the recreational experience and the user’s satis- 
faction. Note that capacity and quality, while 
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related intrinsically to the environment and the 
perceptions of men experiencing environments, 
are also tied to deliberate management deci- 
sions. A recreation agency determining what fa- 
cilities to provide in a park makes a manage- 
ment decision to set the level of quality of 
desired recreational experience, within con- 
straints imposed by environmental capacities. 


The capacity/quality relationship raises special 
problems for the environmental planner. Capac- 
ity and quality are often incompatible because 
they cannot be maximized simultaneously. In- 
stead, one of the two is maximized subject to 
constraints. Example: maximizing the quality of 
a lake for one use (perhaps recreational) by con- 
straining its capacity (e.g., limiting sewage dis- 
charges and increasing effluent standards), ver- 
sus maximizing lake capacity for various uses 
(including sewage disposal) by constraining its 
quality (perhaps zoning out certain uses such as 
swimming). An alternate solution is to maxim- 
ize a combination of capacity and quality objec- 
tives. 


Other substantive characteristics of environ- 
mental planning (expressed as principles by 
Dorney, Cooper and Vlasin, Mattyasovszky, 
Holling and Goldberg, Odum and others) reflect 
key characteristics of environmental issues and 
problems: 


Biosphere/ecosystem perspective: a concept 
of man in nature, rather than separate from 
it, including dynamic interaction of human- 
activity systems and natural systems in eco- 
systems and ultimately in the biosphere. 
Other kinds of planning tend to be more nar- 
rowly focused. 


Systemic: focusing on wholes and their re- 
lated parts, on key components and their re- 
lationships; working with open systems 
which interact with their environments; rec- 
ognizing the connections and dependencies 
among systems. 


Site-specific but scale-elastic. The word “en- 
vironment”’ underscores the uniqueness of 
each place; simultaneously, it is necessary to 
relate environments and environmental 
change to larger contexts, and vice versa. 


Time-conscious: considering environmental 
change over various time cycles, long and 
short, past and future. Other kinds of plan- 
ning have shorter time horizons. 


Aik 
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Impact-oriented: demonstrating the environ- 
mental effects of human activities and reveal- 
ing how these effects are distributed (who 
benefits, who pays). Other kinds of planning 
are more input-oriented, focusing more on 
data, goals and plans than on effects. 


Fundamentally preventive: not merely re- 
active. Prominent in the repertoire of envi- 
ronmental planning strategies is “demand 
conservation” which focuses on reducing the 
demand for particular goods and services 
whose provision creates undue environmental 
stress, rather than accepting demand as a 
given and attempting only to minimize ad- 
verse impacts. 


Procedural Characteristics of Environmen- 
tal Planning. Planning processes typically pro- 
ceed from ends to means (no matter how many 
feedback loops are shown on idealized flow 
charts). Goals, either given to the planners or 
formulated by them, commence a planning- 
making exercise. The current condition is ana- 
lyzed. Needs are identified, usually on the basis 
of projected economic and population growth. 
Forecasts are made of the unconstrained future 
(what would likely happen if no additional in- 
terventions occurred). Alternate means are de- 
vised for achieving the goals, given past and pro- 
jected conditions. Alternatives are evaluated 
using criteria derived from the goals and the 
planner’s judgement. Choices are made and a 
recommended plan is worked out for presenta- 
tion to clients, publics and other makers and in- 
fluencers of decisions. 


Such ends-to-means planning, however, is sel- 
dom appropriate for environmental problems, 
considering their special characteristics (Section 
1.2). Where environmental systems and cause- 
effect relationships are poorly understood, and/ 
or where the means to achieve environmental 
goals are not clear at the start, environmental 
effects of alternate actions cannot be predicted 
with reasonable accuracy. Predictive planning 
then must give way to more exploratory probing 
accompanied by careful monitoring, feedback 
and corrective response. Similarly, where nu- 
merous interests are involved in executing the 
plan or are affected by its implementation, and/ 
or where environmental values are poorly de- 
fined (due largely to people’s lack of awareness 
of their dependencies on their environments 
and of the ways valued environments are de- 
graded), it becomes extremely difficult to define 
goals as Step 1 in the planning process. Instead, 
planning becomes a back-and-forth learning 
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Figure 1.6 A Generalized Planning Process 


Source: Peter W. House, The Quest for Completeness: Comprehensive Analysis 
in Environmental Management and Planning (Toronto: Lexington Books, D.C. 
Heath, 1976). Reprinted with permission. 


process with attainable ends and feasible means 
emerging together. The likelihood of arriving at 
a plan which is more or less acceptable to all the 
effecting and affected interests is slim when the 
ends-to-means approach is used. Planners sel- 
dom possess the power to compel consensus. 


An alternative planning approach, more con- 
gruent with environmental problems and the 
settings within which they occur, has these 
characteristics: 


Recursive. As an environmental planning ex- 
ercise proceeds the planners can expect to go 
back and repeat any or all of the steps in re- 
sponse to new inputs. Goals in particular will 
evolve from vague to sufficiently specific to 
guide action, often in the form of policies. 


Evaluative and participative. Environmental 
planning is needed because environmental re- 
sources are undervalued. A large part of this 
is due to poor information on and under- 
standing of environmental systems. Goals 
that reflect popular preferences would be un- 
likely to give environmental capacity and 
quality sufficient priority. Part of the envi- 
ronmental planner’s role is to raise the level 
of popular and political awareness concerning 
the relationships between individual/collec- 
tive actions and the things people do value, 
and the capacity/quality of affected environ- 
ments. This learning process will be assisted 
if (a) matters of fact are separated as much as 
possible from matters of value, and (b) as en- 
vironmental awareness and support grow, 
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planners widen the consulative process, reev- 
aluate the acceptability of environmental ob- 
jectives and proposed measures, and attempt 
to resolve the conflicts that inevitably arise. 


Coordinative. Environmental problems tend 
to cut across jurisdictions and interests, pub- 
lic and private. Since the planner and his 
client agency are limited in the extent to 
which they can force comprehensive environ- 
mental action on the other parties involved, 
it becomes necessary to work out acceptable 
arrangements among them. This is less a 
matter of convincing others of the rightness 
of the environmental plan than of making it 
in their interest to change. Incentives are re- 
quired (if you’ll do this for us, we’ll do that 
for you) as well as disincentives (such as pub- 
licly disclosing the results of monitoring envi- 
ronmental changes including who caused 
them). An integrated approach is less likely 
to be achieved by the planners preparing and 
presenting a comprehensive plan than 
through a gradual process of planning that 
includes carrot-stick persuasion, negotiation 
among interests and continual coordination 
(including what Friend calls the “reticulist”’ 
function of connecting environmentally re- 
lated activities of various actors). This 
“linked-incrementalism” approach gradually 
accumulates an integrated set of actions 
within a comprehensive framework of envi- 
ronmental policies. 


Multi-dimensional. Coming at any environ- 
mental issue from a number of directions at 
once is necessary because (a) numerous au- 
tonomous actors and often-conflicting inter- 
ests are typically part of complex environ- 
mental issues, (b) environmental concerns are 
typically low in public priority and support 
for them has to be built up, and (c) a single 
solution to a complex environmental problem 
is usually successfully opposed in legal and 
administrative processes. Multi-dimensional 
also means making sure that the client, a mu- 
nicipal council or a corporate board of direc- 
tors for example, perceives that those respon- 
sible for the implementing action are in 
favour of the plan and that those interests af- 
fected by it support it. 


Multi/interdisciplinary. The many facets of a 
typical environmental issue necessitate con- 
tributions to environmental planning from a 
range of disciplines. This is much easier said 
than done, however. It is one thing to assem- 
ble a team comprising different backgrounds 
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where each contributes on the basis of his or 
her expertise (multidisciplinary). It is quite 
another to expect team members to tran- 
scend their disciplines and pool their knowl- 
edge and skills in plan preparation (interdis- 
ciplinary). Serious problems are commonly 
experienced within such teams (Bella and 
Williamson, Alonso); disciplinary conflicts, 
often rooted in differing professional values, 
get in the way. The final inter-disciplinary 
work more often than not occurs when the 
person in charge disappears for a week and 
returns with the report written. The multi- 
disciplinary alternative risks a watered-down 
value-neutral uncreative outcome that fails 
to come to grips with basic issues. Solutions 
to interdisciplinary problems do exist (see 
Greenall) but their application is still infre- 
quent. 


Combining the foregoing substantive and proce- 
dural characteristics results in a form of plan- 
ning that, while resembling other forms, also 
differs from them. The differences lie not so 
much in the methods used as in the form the 
planning process takes and the strategy, empha- 
sis, timing and style employed by the environ- 
mental planner. 


Environmental Planning Principles 


R.S. Dorney, Professor of Planning at the Uni- 
versity of Waterloo and a consulting ecologist, 
has articulated a set of “philosophical and tech- 
nical principles for identifying environmental 
planning and management strategies”. Based 
on an “ethical triad for ecology” (reverence for 
life, land and diversity), the principles are or- 
ganized around three themes: planning, natural 
science and social science. The following is a 
condensed list (see also Information Resources). 


Planning 


e Develop site-specific environmental goals and 
objectives, related to government policies at 
various levels, to guide planning, assist evalu- 
ation and facilitate communication. 

e Favour low-risk designs. Build flexibility and 
reversibility into land use, infrastructure and 
resource-use decisions. 


e Understand compatibility /incompatibility 
between adjacent land uses. 


e Undertake environmental protection plan- 
ning including mitigation, risk assessment, 
contingency plans and monitoring. Work en- 
vironmental protection measures into con- 
struction processes. 
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We trained hard. But it 
seemed that every time we 
were beginning to form up 
in teams, we would be reorg- 
anized. I was to learn that 
later in life we tend to meet 
any new situation by reorg- 
anizing. And a wonderful 
method it can be for creat- 
ing the illusion of progress 
while producing confusion, 
inefficiency and demoraliza- 
tion. 

Petronius Arbiter, 66 A.D. 
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e Identify and create/enhance amenity land- 
scape resources. 


e Incorporate environmental policies and 
protection measures into official plans. 


e Assess environmental impacts of new 
projects. 


e Evaluate new technology from a natural re- 
source, cultural and economic perspective. 


e Identify institutional structures and their ca- 
pability, and work to change or reinforce 
them where appropriate. 


Natural Science 


e Systematically inventory existing resources; 
identify natural processes or functions for 
land units and their present/potential value 
to man. 


e Understand historical ecosystem properties 
and trends; predict thresholds, lags, feed- 
backs and limits to the ecosystem; identify 
significant transboundary ecosystem 
linkages. 

e Determine ecosystem stability-resiliency-div- 
ersity relationships. 

e Understand population dynamics of key or- 
ganisms; identify organisms which may indi- 
cate environmental quality. 

e Determine carrying and assimilative capacity 
limits. 

e Understand land capability/feasibility; map 
biological productivity; identify relationships 


between size of land unit and biotic resources. 


e Identify: constraints or hazardous areas; 
areas serving a landscape protection func- 
tion; areas offering opportunities for renova- 
tion, enhancement, linkage or sequential use 
of land; and unique geological and biological 
land units or sensitive areas. 


e Identify health and nuisance related land- 
scape problems. 


e Identify and control existing and new exter- 
nalities on as small a land unit as possible. 


e Plan for conservation and sustained yield of 
resources. 


e Regulate or reduce entropy in ecosystems. 

e Design low maintenance landscape systems. 

e Design for and promote monitoring of 
ecosystems. 

Social Science 


e Identify community and institutional values, 
concerns and perceptions. Identify specific 
natural features of symbolic importance. 
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e Understand cultural linkages between land 
uses, productivity and resource recycling or 
re-use. 


e Map recreational capability. 


e Evaluate local/regional economic strategies 
within the context of environmental 
concerns. 

e Develop strategies to alter human values and 
perceptions, where feasible. 


e Develop educational approaches at all levels. 


Source: R.S. Dorney, Philosophical and Techni- 
cal Principles for Identifying Environmental 
Planning and Management Strategies, paper 
presented to Canadian Arctic Resources Com- 
mittee Seminar, Edmonton (Ecoplans Ltd., 544 
Conestogo Road West, Waterloo, Ont. 

N2L 4E2), February 1978, 21 pp. 


Planners, Politicians, 
Producers and Publics 


Benveniste argues convincingly that the plan- 
ner, especially the environmental planner, tends 
to be oriented primarily to the elected decision- 
maker in a modern version of Machiavelli’s pun- 
dit whispering in the ear of the Prince. This nar- 
row orientation is at the expense of linkages 
with publics (the beneficiaries or victims of 
plans) and producers (the implementing agen- 
cies, often regarded as the planner’s competitors 
for the politician’s attention). Dominance of the 
planner-politician relationship is based on three 
shaky assumptions: 


1. That the politicians represent the public 
and therefore consulting the former makes 
it unnecessary to consult the latter. Reality: 
politicians represent us on only a limited 
range of things, they respond to some inter- 
ests a lot more than others, and the elected- 
elector linkage is often quite tenuous. 


2. That the politicians control the implement- 
ing agencies — the various departments re- 
sponsible for constructing facilities, 
delivering services and regulating private 
actions — and that a plan or policy approved 
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Characteristics of Environmental Planning 


a. Planner’s perception vs. reality 


perception: politicians represent “the public” 


reality: representation is unclear, and people 
have their own direct access to politicians 


proposals 
Planners 
decisions reactions 


perception: reality: it 

the compre- , seldom does 
hensive plan | (sometimes the 
“controls” reverse); and 

the imple- they have power- 
menters ful direct 


influence 
=a he oe Ae Producers 


planners check 
with implementers 
when formulating 
“the plan” 


b. An alternate model 
demand + support 


information 


information 


feedback feedback 
eee 
Politicians Planners 
a 
proposals demand + 


decisions 


planners 
involved in 
implementa- 
tion 


Figure 1.7. Planners, Politicians, Producers and Publics 


by the politicians therefore will require 
these “producers” to fall in line and conform 
to it. Reality: it is not easy for a municipal 
council, or even a federal/provincial cabinet, 
to exercise total control over their depart- 
ments, especially where these are large. 
Some of them, responsible for services with 
popular appeal and/or policial sensitivity, 
have their own independent power bases. 


support 


implementers 
involved in 
planning 


That sound arguments alone, will persuade 
elected representatives to adopt comprehen- 
sive plans. Reality: politicians respond more 
to immediate issues, specific interests, per- 
ceived demand and support. They are con- 
cerned more for the short run and use tech- 
niques tending to the intuitive based on 
experience, judgement and a sense of tim- 
ing. Planners are more oriented to “the pub- 
lic interest’’, longer-range system balance 
and scientific methods. 
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The approach demanded by environmental is- 
sues develops relationships with publics, produc- 
ers and politicians — the former two preceding 
the latter, to increase the likelihood of political 
commitment to environmental plans and pro- 
grams — as indicated in Fig. 1.7. Environmental 
planning is similarly multi-dimensional inside 
organizations (this point is elaborated in 

Section 5.1). 


Refer to: 

Guy Benveniste, The Politics of Expertise, Sec- 
ond Edition (San Francisco: Boyd & Fraser, 
1977). Annotated in Information Resources, this 
section; see also Catanese, and Lash. 


Case Study 3 
Environmental Conservation 
in Canada’s Past 


Lest we forget, Canada experienced a surge of 
environmental interest and activity 60 to 90 
years ago when the conservation movement, 
emerged in North America as a response to care- 
less over-exploitation of natural resources. Un- 
like today, however, the conservationists of that 
period sought to re-mould the landscape into a 
more productive economic unit. Conservation 
was viewed as a dynamic process redirecting re- 
source development toward efficient and wise 
use. 


Characteristics of Environmental Problems 


Under federal legislation the Commission of 
Conservation was established in 1909, with Clif- 
ford Sifton as Chairman, as an advisory body 
charged with gathering information on the nat- 
ural resources of Canada and advancing a policy 
for their development. During its dozen years of 
operation the Commission: established commit- 
tees to examine land, water-power, fishery, 
game and fur, forest and mineral resources as 
well as public health; laid the groundwork for 
resource management across the country; im- 
ported Thomas Adams whose work launched 
the town planning profession and Produced 
Planning Acts in most of the provinces; helped 
mediate federal-provincial conflicts; began an 
inventory of Canada’s natural resources (still 
not complete); and disseminated information on 
a wide range of topics. The Commission even 
proposed a national energy plan! In 1921, for 
reasons never clearly established (but suspi- 
ciously political, in the worst sense of that 
word), the Commission was terminated. 


See: Smith, C. Ray and Witty, R. David, “Con- 
servation, Resources and Environment, An Ex- 
position and Critical Evaluation of the Commis- 
sion of Conservation, Canada”, Plan (Canadian 
Institute of Planners, then the Town Planning 
Institute of Canada), Vol. 11, No. 1, December 
1970, pp. 55-7; and “Conservation, Resources 
and Environment, The Commission of Conserv- 
ation, Canada, Part 2”, Plan, Vol. 11, No. 3, 
May 1972, pp. 199-216. 
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Information Resources 


See also: 

1.1 Environmental Issues 
1.2 Characteristics of En- 
vironmental Problems 
5.1 Environmental Plan- 
ning in a Management 
Framework 

5.4 Plans 


Alonso, William, “Beyond 
the Interdisciplinary Ap- 
proach to Planning”, 
Journal of the American In- 
stitute of Planners, May 
1971, pp. 169-173. 


Appleyard, Donald. 
Environmental Planning 
and Social Science: Strate- 
gles for Environmental 
Decision-Making. Univer- 
sity of California, Institute 
of Urban and Regional De- 
velopment (Berkeley, CA 
94720), Working Paper 

No. 217, 1973. 37 pp. 


Concerned with the prolifer- 
ation of social science re- 
search and how it may be 
used by professional plan- 
ners and designers, this pa- 
per explores some strategies 
that might be considered to 
incorporate socio-environ- 
mental concerns in daily de- 
cision-making. Emphasis is 
placed on citizen participa- 
tion, comprehensive envi- 
ronmental evaluation of 
projects prior to committ- 
ment, and environmental 
management which empha- 
sizes the long-term monitor- 
ing of environments. A “so- 
cio-environmental model for 
planning and design” is pre- 
sented consisting of a five- 
part system of people, their 
activities, needs and values, 
perceptions and environ- 
ments. 


Bella, David A. and Wil- 
liamson, K.J., “Conflicts in 
Inter-Disciplinary Re- 
search”, Journal of Envut- 
ronmental Systems, Vol. 6, 
No. 2, 1976-77, pp. 105-123. 


Benveniste, Guy. The Poli-- 
tics of Expertise. Berkeley, 
C.A.: Glendessary Press, 
1972. Paperback, 232 pp. 
Second Edition, Boyd and 
Fraser, 1977. Paperback, 
$5.95. 


An intriguing book for prac- 
ticing planners/bureaucrats 
and the politicians who hire 
them. Takes a fresh look 


(from a Machiavellian per- 
spective) at the planner/ 
politician relationship (the 
Prince and the Pundit) and 
particularly at the political 
nature of expertise and its 
use. The master/servant 
role is exposed and much 
subtler sources of power for 
the planner are revealed. An 
example: the multiplier ef- 
fect (a plan or policy, even 
when not implemented, 
may be influential if the 
various decision-makers and 
affected implementers be- 
lieve it will be and reorient 
their actions to what they 
believe will happen). Equal- 
ly, Benveniste discusses the 
ways in which planners can 
be manipulated and ex- 
plains why many plans fail. 


Caldwell, Lynton K., “The 
Ecosystem as a Criterion for 
Public Policy”, Natural Re- 
sources Journal, Vol. 10, 
No. 2, April 1970, pp. 
203-221. 


Catanese, Anthony James. 
Planners and Local Politics: 
Impossible Dreams. San 
Francisco: Sage Publica- 
tions, 1974. Paperback, 
$6.00. 


A witty treatment of plan- 
ners and politicians — the 
proposers and the dispo- 
sers-with good insights into 
the relationship and the 
basic differences between 
the two. The author con- 
cludes, “If planning is to be 
successful as measured by 
the quality of policies, plans 
and programs developed 
and actions resulting from 
such efforts, then planners 
will have to adapt to more 
politicized roles because all 
of these activities occur 
within a political process. 
The essence of the politi- 
cized role for the planner is 
such that he must reject the 
traditional self-justification 
as the savant of the commu- 
nity responsible for its total 
future and more properly 
view himself as the manager 
of change”. 
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Coleman, Alice. Canadian 
Settlement and Environ- 
mental Planning. Ministry 
of State for Urban Affairs 
(Information Resource Ser- 
vice, Ottawa K1A OP6), 
1977. Paperback, 70 pp. 
Free. 


“Environmental planning is 
planning oriented towards 
survival. It conserves re- 
sources and displays a 
strong element of cautious 
insurance, over and above 
providing for contingencies 
that can already be foreseen 
from the restricted view- 
point of today. It acknowl- 
edges a duty to future un- 
born generations as well as 
to the needs of the present, 
and it aims to promote 
healthy environments that 
will be capable of self-sus- 
tained continuity and stable 
adaptation, in place of unst- 
able dislocation.” The au- 
thor (a British academic) of- 
fers an approach to 
environmental planning 
based on a framework of 
land use patterns organized 
within five environmental 
territories: wildscape, farms- 
cape, towscape, marginal 
fringe and urban fringe 
(waterscape is included asa 
sixth territory). Characteris- 
tics and problems of each 
“scape” are examined, with 
implications for environ- 
mental planning. 


Coleman, Derek J. An Eco- 
logical Input to Regional 
Planning. University of 
Waterloo, School of Urban 
and Regional Planning 
(Waterloo, Ont. N2L 3G1), 
1975. Paperback, 227 pp. 


Annotated in 5.2, Infor- 
mation. 


Cooper, William E. and Vla- 
sen, Raymond D., “Ecologi- 
cal Concepts and Applica- 
tions to Planning”, in 
McAllister, Donald M. (ed.). 
Environment: A New Focus 
for Land Use Planning. 
Washington, D.C.: National 
Science Foundation, 1973. 
Paperback, 328 pp. Avail- 
able from U.S. Government 
Printing Office (Supt. of 
Documents, Washington, 
DC 20402), Catalogue 

No. N51.2: ENB, $3.75 + 
25% outside U.S.A. 


Dansereau, Pierre. Har- 
mony and Disorder in the 
Canadian Environment. 
Canadian Environmental 
Advisory Council (Environ- 
ment Canada, Publications 
Distribution Centre, Ottawa 
K1A OH8), 1975. Paper- 
back, 146 pp. Free. 


Based on (a) a concept of de- 
cision-making in which the 
initial impetus is social 
(rather than, as now, politi- 
cal), the planning is prima- 
rily eco-technical (not eco- 
nomic-technical) and the 
impacts are economic and 
political (instead of social 
and ecological), and (b) an 
ethic that says “every man 
shall strive to maintain har- 
mony within and between 
all the ecosystems upon 
which he has influence, 
thereby ensuring the contin- 
uance of diversity and the 
availability of choice, and 
also minimizing irreversible 
changes’. Chapters expand 
on: ecology, environment 
and management; the re- 
quirements of environmen- 
tal planning; the forces of 
environmental control; 
points of crisis in Canada (in 
wild, rural, industrial and 
urban areas); and priorities, 
based on austerity, science, 
planning, information and 
consultation. 


Dorney, R.S. Philosophical 
and Technical Principles for 
Identifying Environmental 
Planning and Management 
Strategies. Ecoplans Ltd. 
(544 Conestogo Road West, 
Waterloo, Ont. N2L 4E2), 
1978. 21 pp. 


Paper presented to Cana- 
dian Arctic Resources Com- 
mittee Seminar, Edmonton, 
Feb. 1978. The author artic- 
ulates his concept of 
enivronmental management 
based on an “ethical triad”: 
Leopold’s land ethic, 
Schweitzer’s reverence for 
life, and a new “ethic of div- 
ersities”. He elaborates a set 
of 41 technical principles to 
guide the professional prac- 
tice of environmental man- 
agement and discusses their 
application in the form of 
case studies. 
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Dorney, R.S. and Rich, 
S.G., “Urban Design in the 
Context of Achieving Envi- 
ronmental Quality Through 
Ecosystems Analysis”, 
Contact (University of 
Waterloo), May 1976, 

pp. 28-48. 


Institutional and legal pro- 
cedures are being put in 
place in many industrial 
countries so that environ- 
mental quality issues re- 
lated to development may 
receive more comprehensive 
attention. Environmental 
scientists will be asked in- 
creasingly to help “quantify 
issues of urban environmen- 
tal quality in a more holistic 
way, generally using a sys- 
tems analysis approach”. 
This paper traces the evolu- 
tion of four approaches or 
levels of urban design com- 
monly encountered in 
North American cities: flat 
earth planning, in which 
man imposes his activities 
upon an assumed flat fea- 
tureless plain; contour 
planning, where the topo- 
graphic map introduces the 
shape of the earth but little 
else; constraint planning, 
which requires designers to 
identify landscape features 
and integrate them into the 
plan or consider them as 
constraints to which the de- 
sign must be sensitive; and 
ecosystem planning, a mul- 
tidisciplinary approach 
which includes three major 
interrelated subsystems 
(cultural/historical, abiotic 
and biotic) and the inputs 
that urban design and con- 
struction would have on 
them. Each level of plan- 
ning is examined in detail, 
applied to a 455-acre rural 
area, and compared to the 
other levels along a range of 
measures (historical conti- 
nuity, safety and health 
amenity, energy consump- 
tion, erosion, water quality, 
etc.) expressed as a 16- 
question check-list for ex- 
amining subdivision pro- 
posals. 


Dunn, Edgar S., Jr. 
Economic and Social Devel- 
opment: A Process of Social 
Learning. Baltimore: Johns 
Hopkins Press, 1971. Hard- 
cover, 327 pp. $11.50. Anno- 
tated in 2.7 Natural Sys- 
tems and Processes. 
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Edington, John M. and M. 
Ann. Ecology and Environ- 
mental Planning. London, 
England: Chapman & Hall, 
1971. Hardcover, 246 pp. 
£8.50. 


“Environmental planning” 
is defined here as an at- 
tempt to balance and har- 
monize the various enter- 
prises which man, for his 
own benefit, has superim- 
posed on the natural envi- 
ronment. The book dis- 
cusses ecology’s potential 
contribution to environmen- 
tal planning; it summarizes 
the relevant ecological infor- 
mation and demonstrates 
the practical application of 
ecological principles and 
methods. The first part of 
the book surveys ecological 
implications of various rural 
land uses, urban and indus- 
trial development, transport 
systems and man-made 
lakes. The second part, 
using four case studies, 
shows how a planning strat- 
egy for an entire region can 
be analyzed comprehen- 
sively in ecological terms. 


Elgin, D.S. et al. Alternative 
Futures for Environmental 
Policy Planning: 1975-2000. 
Washington, DC: U.S. Envi- 
ronmental Protection Agen- 
cy, Office of Pesticide Pro- 
grams, Strategic Studies 
Unit, EPA-540/9-75-027, 
1975. Paperback, 286 pp. 
Available from U.S. Govern- 
ment Printing Office (Supt. 
of Documents, Washington, 
DC 20402). 


Explores a range of alterna- 
tive futures covering the last 
25 years of the century, con- 
centrating on the U.S. but 
in a world context. The me- 
thods include trend analysis 
(focusing on climate, energy, 
food production, values and 
social trends), skeletal sce- 
narios (energy, climate, food 
and social values were se- 
lected as the “driving” 
trends to which the future 
was considered particularly 
sensitive), survey of futures 
literature (brief summaries 
of underlying assumptions 
of the future, from key 
sources) and scenario expan- 
sion. The 10 alternate fu- 
tures that resulted were re- 
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duced to three main 
themes: industrial success, 
industrial failure and indus- 
trial transformation. Policy 
conclusions suggested a 
more environmentally con- 
scious society in the longer 
run (1985-95), the likelihood 
of numerous policy reversals 
demanding flexible plan- 
ning, and substantial social 
change coming up. 


Etzioni, Amitai. The Active 
Society: A Theory of Socie- 
tal and Political Processes. 
New York: Free Press, 1968. 
Paperback, 698 pp. $7.25. 


Chapter 12, “Mixed Scan- 
ning: An Active Approach 
to Decision-Making”’, ex- 
plores an approach that 
seeks to combine the advan- 
tages while avoiding the 
short-comings of compre- 
hensive planning and dis- 
jointed incrementalism. A 
mixed-scanning strategy dif- 
ferentiates fundamental 
(contextuating) decisions 
from bit (ordinary day-to- 
day) decisions. The former 
are made through an explor- 
ation of the main issues and 
alternatives in view of over- 
all goals but unlike the com- 
prehensive approach, details 
are omitted so that over- 
views are possible. The lat- 
ter are made incrementally 
but, unlike disjointed incre- 
mentalism, they occur 
within the context set by 
the mixed-scanning stategy. 
Such a strategy, thus, con- 
forms more closely to reality 
(similar to what we do when 
writing a major report by 
beginning with an outline, 
proceeding to write, then re- 
turning to alter the outline 
when we get stuck). Guide- 
lines for application are 
discussed. 


Fairbrother, Nan. New 
Lives, New Landscapes: 
Planning for the 21st 
Century. New York: Alfred 
Knopf, 1970. Hardcover, 
397 pp. 


FitzPatrick, Malcolm S. 
Environmental Health 
Planning: Community De- 
velopment Based on Enui- 
ronmental and Health 
Precepts. Cambridge, MA: 
Ballinger Publishing Co., 
1978. Hardcover, 265 pp. 
$19.00. 


Environmental health plan- 
ning, for the author, in- 
volves the application of in- 
terrelated information 
derived from using the “eco- 
logical model, the historical 
precedence of public health, 
and the analytical process of 
urban planning; ecology 
presents a model of interac- 
tion and equilibrium, public 
health provides a rationale, 
and urban planning offers a 
decision-making process’”’. 
The book sets out a compre- 
hensive planning framework 
for application to environ- 
mental health problems. 


Friedmann, John, “The Fu- 
ture of Comprehensive 
Planning: A Critique’, 
Public Administration 
Review, Vol. 31, No. 3, 1971, 
pp. 315-326. See also Fried- 
mann, Retracking America: 
A Theory of Transactive 
Planning (Doubleday, 
1973). 


Friend, J.K., Power, J.M. 
and Yewlett, C.J.L. Public 
Planning: The Inter-Corpo- 
rate Dimension. London: 
Tavistock Publications, 
1974. Hardcover, 534 pp. 
$21.95. 


A difficult but rewarding 
book whose central message 
is that the public sector, 
dealing with issues whose 
resolution is often interor- 
ganizational, needs but can- 
not rely solely on corporate 
planning drawn from the 
private sector. Organizing 
clearly formulated objec- 
tives into a hierachical 
framework and methodi- 
cally pursuing them is 
tempting to public planners, 
and municipalities are cor- 
porate entities. But compre- 
hensive planning in large 
public agencies inevitably 
depends on the outcomes of 
other public and private 
agencies, as well as on many 
subtle relationships among 
organizational units. De- 
mands for grassroots partici- 
pation add to the uncertain- 
ty. The authors propose 
bringing an inter-corporate 
dimension to public plan- 
ning in the urban and re- 
gional sphere. Drawing on 
extensive experience of the 
Institute for Operational 
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Research in British local 
government, they outline 
the field of policy concern, 
consider issues confronted 
by an expanding urban cen- 
tre (redevelopment, trans- 
portation, housing, indus- 
try, environmental, 
improvement) and develop 
a series of general proposi- 
tions about planning in 
complex organizational en- 
vironments (the inescapabil- 
ity of inter-agency process- 
es, the strategies people 
adopt in response to com- 
plexity, the influence on de- 
cisions of the interactive 
learning that occurs, the in- 
evitability of adopting a se- 
lective approach to forming 
and using decision net- 
works, the dependence of 
this approach on the exer- 
cise of local judgement 
when problems don’t follow 
foreseeable patterns, and 
the need for “reticulist” or 
linking/networking skills as 
critical to multi-interest 
planning). Application of 
the principles is discussed at 
length. See also Hickling, 
below. 


Friend, John, Hickling, Al- 
len et al. The Environmen- 
tal Sciences in Regional and 
Structure Planning. Lon- 
don: Tavistock Institute of 
Human Relations, 1976. 
Vol. I: Main Report, 85 pp. 
Vol. IT: A Guide for Plan- 
ners and Scientists, 79 pp. 
Vol. III: Background Pa- 
pers. Vol. IV: A Supplemen- 
tary Report (restricted), 38 
pp. Available from Institute 
for Operational Research (4 
Copthall House Station 
Square, Coventry CV1 2PP, 
England). £6.00 the set. 


Documents a research 
project that explored the ef- 
fects of improved informa- 
tion about the natural envi- 
ronment on different 
strategic planning policies. 
Volume II (to environmen- 
tal planners, the most sig- 
nificant of the four) is a use- 
ful guide for planners and 
environmental scientists 
concerning how the latter 
may play a stronger role in 
planning processes espe- 
cially at local and regional 
scales. It is organized in five 
parts: 1. definitions of the 
environment, the environ- 


mental sciences, strategic 
planning (which emphasizes 
but is not confined to physi- 
cal planning and the man- 
agement of land), the plan- 
ner/scientist interface, the 
management of uncertainty, 
and the “interpreter” role 
(necessary to render scien- 
tific information relevant to 
planning); 2. the environ- 
mental sciences, including 
purpose (why scientists do 
what they do), process (how 
they go about it) and prod- 
uct (environmental informa- 
tion); 3. regional and struc- 
ture planning, explaining 
purpose, process and prod- 
uct, this time for the plan- 
ner; 4. increasing the role of 
the environmental sciences 
in strategic planning (organ- 
izing the work, collecting 
and analysing information, 
studying alternative strate- 
gies, designing and choosing 
policies, and the continuous 
planning process); and 5. 
recommendations. Although 
prepared in the British con- 
text, the guide is written at 
a level of abstraction that 
makes its insights, princi- 
ples and approaches rele- 
vant to the Canadian scene. 


Giliomee, J.H. “Ecological 
Planning: Method and 
Evaluation”, Landscape 
Planning, Vol. 4, 1977, 

pp. 185-191. 


Describes the ecological 
planning method devised by 
Ian McHarg. The basic 
premise is that for any liv- 
ing system there is a sur- 
vival value in finding the fit- 
test environment (that 
environment where the larg- 
est part of the work required 
for the survival of the sys- 
tem is done by the environ- 
ment) which it can adapt 
and adapt to. The system 
that will be healthy, thriv- 
ing and survive in the long 
term is the one located in 
and maintaining a fit envi- 
ronment. The planner’s 
function is to direct develop- 
ment in order to achieve the 
best fit. This requires a 
sound understanding of the 
environment and its users or 
proposed users, and the ca- 
pability of predicting the 
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consequences of contem- 
plated events in the biophy- 
sical realm in which action 
is going to occur. The steps 
in the planning process are 
outlined. 


Greenall, J.W. “Integrating 
the Work of Multi-Discipli- 
nary Assessment Teams”, in 
Plewes, M. and Whitney, 
J.B.R. (eds.). Environmen- 
tal Impact Assessment in 
Canada: Processes and 
Approaches. University of 
Toronto, Institute for Envi- 
ronmental Studies (Toronto 
MS5S 1A4), 1977. Paperback, 
$5.00. 


Hare, Richard. “Contrasting 
Methods of Environmental 
Planning”, in Peters, R.S. 
(ed.). Nature and Conduct. 
London: Macmillan, 1975. 


A discussion of the applica- 
tion of ethical theory to 
planning. The two methods 
contrasted are the means- 
end model, where collective 
values expressed at the start 
of the planning exercise 
form the basis for evalua- 
tion of alternate plans, and 
the author’s preferred trial- 
design model where ends 
and means interact as the 
planner presents his propos- 
als for evaluation and 
thereby learns about collec- 
tive values. 


Hickling, Allen. Aids to 
Strategic Choice. University 
of British Columbia, Centre 
for Continuing Education 
(Vancouver V6T 1W5), 
1975. Paperback, 64 pp. 
$4.00. 


A useful, clear statement 
that summarizes work of 
the Tavistock Institute on 
the application of opera- 
tions research to planning 
and management. Hickling 
discusses the process of stra- 
tegic choice, the analysis of 
interconnected decision are- 
as, management of variety 
and complexity, discrimina- 
tion between alternative so- 
lutions, management of un- 
certainty, and the 
commitment package (in 
place of the end-state mas- 
ter plan). See the insert, 
“Variety, Complexity and 
Uncertainty”’, in 1.2 Charac- 
teristics of Environmental 
Problems. 


Hills, G. Angus, Love, David 
V. and Lacate, Douglas S. 
Developing a Better Envi- 
ronment: Ecological Land- 
Use Planning in Ontario. A 
Study of Methodology in the 
Development of Regional 
Plans. Toronto: Ontario 
Economic Council, 1970. Pa- 
perback, 182 pp. Available 
from Government of On- 
tario Bookstore (880 Bay 
St., Toronto M7A 1N8), 
$3.00, cheque payable to 
Treasurer of Ontario. 


Annotated in 2.4 Soil/Soil 
Capability. 


Holling, C.S. and Goldberg, 
M.A. “Ecology and Plan- 
ning”, Journal of the Amer- 
ican Institute of Planners, 
Vol. 37, No. 4, July 1971, 
pp. 221-230. 


House, Peter. The Quest for 
Completeness: Comprehen- 
sive Analysis in Environ- 
mental Management and 
Planning. Toronto: Lexing- 
ton Books, D.C. Heath and 
Co., 1976. Hardcover, 245 
pp. $15.00. 


Summarizes a series of re- 
search projects, carried out 
by or through the U.S. En- 
vironmental Protection 
Agency, focusing on com- 
prehensive long-range anal- 
ysis in planning and man- 
agement of the environ- 
ment. Several strategies of 
comprehensive analysis are 
examined: comprehensive 
planning (under the Na- 
tional Environmental Policy 
Act, at the municipal level, 
linked to residuals manage- 
ment, utilizing carrying ca- 
pacity, etc.), environmental 
management (NEPA, vari- 
ous organizational struc- 
tures at the state level, for 
guiding urbanization toward 
environmental objectives re- 
lated to land use planning 
and decisions, strategy ex- 
amples), comprehensive mo- 
delling with examples, and 
the use of environmental in- 
dicators, especially quali- 
ty-of-life. Annotated further 
in 2.7 Natural Systems and 
Resources. 


Isard, Walter. Ecologic- 
Economic Analysis for Re- 
gional Development. New 
York: Free Press, 1972. 
Hardcover, $15.95. 
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Kaiser, E.J. et al. Promoting 
Environmental Quality 
Through Urban Planning 
and Controls. Washington, 
DC: U.S. Environmental 
Protection Agency, 1974. 
Paperback, 441 pp. Avail- 
able from U.S. Government 
Printing Office (Supt. of 
Documents, Washington, 
DC 20402), $4.25 + 25% 
outside U.S.A. 


Surveyed approximately 
200 local and metropolitan 
planning approaches to an 
urban land use guidance 
system. Other chapters 
cover water resource man- 
agement, urban design and 
residuals (air, water) 
management. 


Kelcey, John. “Planning 
and Ecology in a New 
Town”, The Planner (Royal 
Town Planning Institute), 
Vol. 62, No. 2, Feb. 1976, 
pp. 45-47. See also Kelcey, 
Ecology and Development: 
Ecological Studies in Milton 
Keynes, Milton Keynes De- 
velopment Corporation 
(Wavendon Tower, Waven- 
don, Milton Keynes 

MK17 BLX, England). 


Lang, Reg and Armour, Au- 
drey. Municipal Planning 
and the Natural Environ- 
ment. Toronto: Ontario 
Planning Act Review Com- 
mittee, 1977. Paperback, 90 
pp. Available from Ontario 
Government Bookstore (880 
Bay St., Toronto M7A 1N8), 
$1.25, cheque payable to 
Treasurer of Ontario. 


Detailed study of natural 
environment component in 
Ontario official plans, with 
proposed framework for en- 
vironmental management 
and recommended changes 
to the Planning Act. Elabo- 
rated, through a case study 
approach, in Thomas Mely- 
muk and William Hughes, 
Natural Environments in 
Ontario Municipal Plan- 
ning: Progress and 
Prospects, for Ontario Min- 
istry of the Environment, 
Nov. 1976; annotated in 5.4 
Plans. 


Lash, Harry. Planning in a 
Human Way. Ministry of 
State for Urban Affairs (In- 
formation Resource Service, 
Ottawa K1A OP6), 1976. 
Paperback, 96 pp. Free. 


Annotated in 5.8 Public 
Participation. 


Lassey, William R. 
Planning in Rural 
Environments. New York: 
McGraw-Hill, 1977. Hard- 
cover, 257 pp. $17.95. 


Written by a rural sociolo- 
gist, this book: introduces 
rural planning and its spe- 
cial characteristics; presents 
a set of key issues as the ra- 
tionale for rural planning 
(urbanization of land and 
society, industrialization of 
agriculture, problems of ru- 
ral communities, natural re- 
source depletion, etc.); dis- 
cusses the planning function 
at local and regional scales 
in terms of existing practice 
and changing concepts of 
land-use planning; examines 
planning for human services 
in rural regions; deals with 
implementation and plan- 
ning as well as with the or- 
ganization and operation of 
rural planning programs; of- 
fers case studies of rural 
planning practice in the 
Netherlands and the United 
Kingdom; illustrates prob- 
lems of rural planning with 
a case study of a major rec- 
reational development (the 
Gallatin Canyon project in 
Montana — see Information 
Resources, 4.6 Recreation); 
considers the education of 
planners and public educa- 
tion for planning; and closes 
with an organizational 
model for planning in rural 
regions. 


Leopold, Aldo. A Sand 
County Almanac. New 
York: Ballantine, 1977 (orig- 
inally published 1949). Pa- 
perback, $1.95. 


Marsh, William M. 
Environmental Analysis for 
Land Use and Site 
Planning. New York: 
McGraw-Hill, 1978. Hard- 
cover, 292 pp. $22.50. 


Chapters cover spatial or- 
ganization of the environ- 
ment, slope and topography, 
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soils and drainage, vegeta- 
tion, floods and floodplains, 
sources and acquisition of 
environmental information, 
applications of environmen- 
tal analysis, communication 
of environmental informa- 
tion and special topics 
(landslide hazard mapping, 
remote sensing and impact 
assessment). 


Mattayasovszky, E. “Key 
Principles in Planning for 
Environmental Quality”, 
Plan Canada, Vol. 15, No. 1, 
1975, pp. 38-43. 


McHarg, Ian. Design with 
Nature. Garden City, NY: 
Doubleday/ Natural History 
Press, 1969 and 1971. Paper- 
back, 197 pp. $6.95. 


Classic in the environmental 
planning field, heavily influ- 
ential on practice. See also 
Giliomee. Examples of ap- 
plication appear in 5.4 
Plans. 


Meshenberg, Michael J. 
(ed.). Environmental Plan- 
ning: A Guide to Informa- 
tion Sources. Detroit: Gale 
Research Co., 1976. Hard- 
cover, $18.00. 


Munn R.E. (ed.). 
Environmental Impact As- 
sessment: Principles and 
Procedures. SCOPE 5 Re- 
port, Toronto, 1975. 
Paperback, 160 pp. Avail- 
able from Dr. T.F. Malone 
(Holcombe Research Insti- 
tute, Butler University, Box 
192, Indianapolis, Ind. 
46208), $10.25. 

An environmental planning 
sequence is presented in 
Chapter 2. Annotated fur- 
ther in 5.5 Environmental 
Impact Assessement. 


National Association of 
Home Builders. Cost Effec- 
tive Site Planning. NAHB 
(15th and M St. NW, Wash- 
ington, DC 20005), 1976. 
$12.50. 

Environmental and energy 
considerations receive some 
coverage. 


Odum, Eugene P.,““The 
Strategy of Ecosystem De- 
velopment’, Science 164, 
18 April 1969, pp. 262-270. 
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Ohio Dept. of Natural Re- 
sources, Division of Plan- 
ning. A New Approach to 
Land Use Planning in Ohio. 
The Division (1952 Belcher 
Drive, Fountain Square, Co- 
lumbus, Ohio 43224), 1977. 
22 pp. 

Presents an environmen- 
tally oriented municipal 
planning approach. Based 
on the suitability-capability 
of the land to accommodate 
human activity, it involves 
the relationship of man and 
nature on the premise that 
nature varies from plabe to 
place. The recommended 
approach allows the envi- 
ronment, properly under- 
stood, to guide planning. 


Paget, Gary. Towards a 
Theory for Environmental 
Planning. York University, 
Faculty of Environmental 
Studies (4700 Keele St., 
Downsview, Ont. M3J 2R2), 
1976. Paperback, 84 pp. 
$1.00. 


M.E.S. major paper. Devel- 
ops a normative theory to 
guide the practice of a kind 
of planning oriented to nat- 
ural/human environments 
(“environment” refers to 
the totality of external and 
internal forces and factors 
to which an organism or 
group of organisms is actu- 
ally or potentially respon- 
sive). Discusses the need for 
and nature of planning the- 
ory, the rationale for plan- 
ning from an ecological and 
social ethic perspective, the 
dimensions of environmen- 
tal planning, and applica- 
tions in Canada. 


Perks, William T., and Rob- 
inson, Ira M. (eds.). Urban 
and Regional Planning in 
the Federal State: The Can- 
adian Experience. Strouds- 
burg, PA: Dowden, Hutch- 
inson and Ross, forthcoming 
Oct. 1978. 


This collection of essays re- 
sponds to a perceived need 
to fashion “a Canadian rep- 
ertoire in the fields of plan- 
ning, urbanism and environ- 
mental management” and 
to make available a major 
document on planning top- 
ics firmly rooted in the Can- 
adian experience. Papers 
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and case studies are organ- 
ized in five parts: organiza- 
tion, regionalism and public 
policies; resources, natural 
ecology and the environ- 
ment; land ownership, con- 
trol and management; or- 
ganization for planning and 
development; and public 
participation. 


Porteous, J. Douglas. 
Environment and Behavior: 
Planning and Everyday Ur- 
ban Life. Reading, MA: Ad- 
dison-Wesley, 1977. Hard- 
cover, 446 pp. $13.75. 


Text on man-environment 
relations covering (from ma- 
cro to micro scales) the ur- 
ban environment (human, 
physical, personal, contextu- 
al) and urban planning with 
emphasis on behavioural 
and participative aspects. 


Rutgers University, Insti- 
tute for Environmental 
Studies. A Guide to the En- 
vironmental Aspects of the 
Local Planning Process. 
N.J. Dept. of Community 
Affairs, Bureau of Local 
Management Services, 
Local Planning Assistance 
Unit (363 W. State St., 
Trenton, N.J. 08625), 1976. 
Paperback, 196 pp. $3.00. 


A manual to guide the prac- 
tice of environmental plan- 
ning at the local level in 
New Jersey. Part One 
briefly discusses environ- 
mental issues under three 
headings: natural resource 
inventory, municipal land 
use law and environmental 
regulations, and environ- 
mental impact statement. 
Part Two, comprising most 
of the volume, sets out what 
natural resource informa- 
tion is needed and why un- 
der nine headings: hydrolo- 
gy; water supply; 
groundwater; surface water; 
water quality; geology and 
soils; erosion and sedimen- 
tation management; use of 
soil for waste disposal; vege- 
tation and wildlife; open 
space preservation; and uni- 
que and historic site preser- 
vation. Part Three tells how 
to prepare and implement a 
natural resource inventory 
approach. 


Sargent, Frederic O. Rural 
Environmental Planning. 
American Society of Plan- 
ning Officials (1313 East 
60th St., Chicago IL 60637), 
1976. Paperback, 199 pp. 
$7.00. 


Presents a planning me- 
thod, developed and exten- 
sively tested in the rural 
Vermont context, “designed 
to be environmentally com- 
patible, politically accepta- 
ble, financially feasible, so- 
cially equitable and 
supportive of rural public 
goals”. A rural environmen- 
tal plan is ‘““a comprehensive 
plan for a rural town or mu- 
nicipality based on environ- 
mental planning concepts 
and focused on protection of 
the natural environment, 
providing access to the nat- 
ural environment, and pro- 
viding whatever additional 
facilities and controls the 
voters want”. It “recom- 
mends uses for all land with 
reference to the carrying ca- 
pacity of the land, the need 
for conservation and the 
goals of the people”. Growth 
and environmental quality 
are not seen as necessarily 
incompatible. “REP is 
based on an assumption 
that if the quality of the en- 
vironment is maintained, 
then land values will in- 
crease, and the greatest eco- 
nomic (most profitable) use 
of the land may be devel- 
oped as well as the best en- 
vironmental and social use”’. 
The planning process, envi- 
sioned as complementary to 
rather than in place of con- 
ventional planning (more 
emphasis to REP in smaller 
and rural areas, more on 
conventional urban plan- 
ning in larger centres), fol- 
lows a special procedure for 
formulating public goals in 
an open planning process 
which includes an educa- 
tional effort to convince vot- 
ers that such goals are at- 
tainable. Emphasis is given 
to aesthetics, natural area 
protection, wildlife habitat 
protection, conservation 
zoning (identifying and zon- 
ing areas which should not 
be disturbed or built upon 
in order to protect water 
quality and prevent stream 
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erosion), provision for exten- 
sive recreation facilities, 
providing public access to 
public waters, protecting ag- 
ricultural land, improving 
water quality, and control- 
ling the rate of growth. The 
book covers organizing for 
REP, discovering public 
goals, preparing inventory 
and classifying the natural 
resource base (with the em- 
phasis cited above), the so- 
cial impact of rural planning 
(particularly significant in 
rural areas), economic and 
legal aspects, and evaluation 
of the planning process. 


Science Council of Canada. 
Canada as a Conserver So- 
ciety: Resource Uncertain- 
ties and the Need for New 
Technologies. Ottawa: Sup- 
ply and Services Canada 
(Printing and Publishing, 
Ottawa K1A OS9), 1977. Pa- 
perback, 108 pp. $2.25. 


The Council’s statement on 
the kind of society deemed 
necessary for Canada, pro- 
viding the environmental 
planner with an alternate 
future (as near as 10 years) 
to consider. Outlines why 
such a society is needed, its 
principal policy thrust and 
some areas for application. 


Simonds, John O. 
Earthscape: A Manual of 
Environmental Planning. 
New York: McGraw-Hill, 
1978. Hardcover, 340 pp. 
$24.95. 


Well-illustrated large-for- 
mat book containing practi- 
cal tips for environmentally 
oriented planners along 
with case studies under 
these headings: the earth, 
air, water, the visible land- 
scape, noise, paths of move- 
ment, the planned commu- 
nity, urbanization, regional 
planning, dynamic conserv- 
ation, and a search for 
quality. 


Stearns, Forrest W. and 
Montag, Tom (eds.). The 
Urban Ecosystem: A Holis- 
tic Approach. Stroudsburg, 
PA: Dowden, Hutchinson 
and Ross, 1974. Hardcover, 
217 pp. $18.00. 


Examines the concept of the 


urban ecosystem and its ap- 
plication in practice. See 
also J. Linville and R. Da- 
vis, The Political Environ- 
ment: An Ecosystem Ap- 
proach to Urban 
Management, American 
Institute of Planners (1776 
Massachusetts Ave., NW, 
Washington, DC 20036), 
1976, paperback, 151 pp., 
$7.00, which includes sev- 
eral case studies of environ- 
mental management. 


Wickersham, Kirk et al. A 
Land Use Decision Method- 
ology for Environmental 
Control. U.S. Environmen- 
tal Protection Agency (Of- 
fice of Research and 
Development, Washington, 
DC 20460), EPA-600/5-75- 
008, 1975. Paperback, 18 pp. 
Available from National 
Technical Information Ser- 
vice (5285 Port Royal Road, 
Springfield, Va. 22161). 
Proposes an “environmen- 
tally responsible land use 
decision-making system”, 
based on valid ecological in- 
formation combined with 
enlightened and informed 
public opinion, for local, re- 
gional and state govern- 
ments. Concepts used in- 
clude policy planning, the 
interdisciplinary team, pub- 
lic participation, the envi- 
ronmental resource inven- 
tory (dealt with, in terms of 
approach and method, ina 
22-page appendix), staff ca- 
pability, legal controls, and 
positive community pro- 
grams. 


Wiken, E.B., “Ecologically 
Based Planning: A Report 
on the CCELC Urban 
Workshop”, in Rubec, 
C.P.A. (ed.). Application of 
Ecological (Biophysical) 
Land Classification in 
Canada. Ecol. Land Class. 
Series No. 7, Environment 
Canada, Lands Directorate 
(Ottawa K1A 0E7), 1978. 
Free. 
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2. Environmental 
Resources 


Land 
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In everyday language a resource is something 
that is available for our use when we need it. 
More specifically, “resource” represents a func- 
tional relationship between what man needs or 
wants, his biophysical environment which acts 
as provider, and his ability to transform the en- 
vironment to meet his needs. The definition of 
resource, therefore, is biological, physical and 
cultural; and it encompasses both opportunities 
and constraints. O’Riordan (Information Re- 
sources, Section 5.1) sums it up by concluding: 
“A resource is an attribute of the environment 
appraised by man to be of value over time 
within constraints imposed by his social, politi- 
cal, economic and institutional framework”. 


Resources by themselves or collective aggrega- 
tions of them can be of value. For instance, a 
particular soil type may be considered an agri- 
cultural resource whereas a certain area of land 
because of its combined attributes of water, veg- 
etation, climate and landforms may be ap- 
praised as valuable recreation resource. With 
this in mind, this chapter is organized under the 
heading of and and subsequently its compo- 
nent parts, air, water, soils and landforms, flora 
and fauna. There is also a concluding section 
dealing with the relationships among natural 
systems, human activities and institutional ar- 
rangements. Each section examines briefly the 
nature of that particular resource, its value to 
man, the constraints it imposes on human activ- 
ity, the consequences of ignoring these con- 
straints (pollution, for example), and opportuni- 
ties through environmental planning and 
management to achieve a more harmonious 
equilibrium between man and nature. 


Land 


2.1 Land 


“Land” has various meanings. To some people it 
is the platform for human activity, to others 
merely two-dimensional space. In Canada land 
is acommodity, a form of investment, property 
to be acquired and sold preferably at a profit, a 
bundle of rights to pass on to one’s heirs. Some, 
however, regard land more as a resource for ex- 
ploitation or preservation, or as landscape, en- 
compassing a natural arrangement of related 
components and processes. Taken in its broad- 
est sense, land encompasses the people, their 
settlements and culture, and the biological and 
physical setting, all together — with deeply 
rooted emotional overtones (“our home and na- 
tive land’’). 


The Soil Conservation Society of America offers 
this definition of land: 


The total natural and cultural environment 
within which production takes place; a 
broader term than soil. In addition to soil, its 
attributes include other physical conditions 
such as mineral deposits, climate, and water 
supply; location in relation to centers of com- 
merce, populations, and other land; the size 
of the individual tracts or holdings; and ex- 
isting plant cover, works or improvement, 
and the like. Some use the term loosely in 
other senses: as defined above but without the 
economic or cultural criteria; especially in the 
expression “natural land”, as a synonym for 
“soul’’, for the solid surface of the earth; and 
also for earthy surface formations, especially 
in the geomorphological expression “land 
form”. 
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The diversity of meanings attached to land re- 
flects the various functions land fulfils, as well 
as changing perceptions of what the key pur- 
poses of this unique resource ought to be. While 
land is finite, that is, its productivity can be in- 
creased only to a point, it will not be a depleta- 
ble resource if properly used. Improper use, on 
the other hand, wastes the land resource and 
may cause it to be lost forever. 


Man’s use of the land seldom affects only one 
resource. It is more typical that several re- 
sources will be affected simultaneously. A large 
housing development on a particular tract of 
land, for example, could mean: tying up val- 
uable gravel resources which lie below the 
ground surface; destroying a significant wildlife 
habitat; removing native plant cover which has 
some unique value; or disrupting a natural re- 
charge zone for subsurface waters. These mul- 
tiple resource impacts which commonly emerge 
in the planning proposal stage are the primary 
reasons why environmental planning should be 
based on land taken in its broadest sense. 


Land Capability 


Land Capability 


Land capability refers to the ability of the land 
to accommodate a particular use or activity 
without permanent damage. Determination of 
capability involves interpreting climatic, vegeta- 
tion, soil and other data in terms of limitations 
for use and recognizing the role of technology 
and money in overcoming limitations. 


Capability, therefore, relates both to the charac- 
teristics of the land and those of the activity or 
use in mind. The Canada Land Inventory (Fig. 
2.1), carried out over the past 15 years by the 
federal government in cooperation with the 
provinces, provides capability for four sectors: 
agriculture, forestry, outdoor recreation and 
wildlife. In each classification category, units of 
land are mapped and grouped into one of seven 
classes (with sub-classes); Class 1 has the high- 
est capability, Class 7 the lowest. Maps largely 
at a scale of 1:250 000 and in colour cover the 
settled portion of Canada and are readily avail- 
able ($1.00 each from Supply and Services Can- 
ada). More detailed coverage in larger-scale 
black and white maps are also available from 
most provinces. 


Table 2.1 Canada Land Inventory, Soil 
Classification for Agriculture 


Class Limitations for Agricultural Use 


1 No significant limitations 

2 Moderate limitations that restrict range of 
crops or require special conservation 
measures 

3 Moderately severe limitations that restrict 
range of crops or require special conservation 
measures 

4 Severe limitations that restrict range of crops, 
require special conservation practices, or both 

3) Very severe limitations that restrict capability to 


produce perennial forage crops; improvement 
practices are feasible 


6 Capable only of producing perennial forage 
crops; improvement practices not feasible 


7 No capability for arable agriculture or 
permanent pasture 


Table 2.1 summarizes the land capability classi- 
fications for agriculture; similar classifications 
and maps exist for forestry, outdoor recreation 
and wildlife (ungulates and waterfowl). Classes 
1 to 4 are considered capable of sustained use for 
cultivated field crops; in its “Food Land Guide- 
lines” the Province of Ontario considers all 
lands where soil classes 1, 2, 3 and 4 predomi- 
nate to be high-capability agricultural land. 
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Classes 5 and 6 are good only for perennial for- 
age crops. Class 7 has no capability for agricul- 
ture. Note, however, that the relationship of 
productivity is not direct, as Table 2.2 shows. 
The yield for Class 4 land is only half that of 
Class 1, i.e., it takes more than twice the acreage 
of the former to make up for a given lost acreage 
of the latter (Hoffman). 


Table 2.2 Performance Indices of Soil Classes 


Class Common Field Crops Forage 
1 1.00 1.00 
2 .80 .80 
3 64 .66 
4 49 58 
5 No value 03 
6 No value 44 
fi No value No value 


Several limitations of the CLI need to be borne 
in mind by environmental planners. First, the 
CLI does not necessarily indicate the best use or 
the profitability of that use. The classification, 
for example, does not take account of location, 
access, distance to markets, size of units, owner- 
ship or present state. Second, the maps show ca- 
pability irrespective of present use; an area of 
prime agricultural land could now be forested. 
Third, the CLI rating system is national in 
scope. Consequently, for local planning the rela- 
tive differences which exist between ratings 
may be more important than the variations 
across the country. For example, a class 3 unit, if 
it is the best parcel of land locally, will be more 
significant to the local planner than a class 1 
unit in the next province. Fourth, because the 
CLI program was done on a provincial basis, 
some variations in rating may occur. This 
means that Class 1 in some cases may not ex- 
actly correspond to Class 1 in another province. 
Fifth, not all areas within the CLI coverage 
were mapped, even though many contain areas 
of high capability. The exclusions include ur- 
banized areas, some national and provincial 
parks, military reserves and Indian reserves. Fi- 
nally, because of the reconnaissance nature of 
the CLI program, land areas were not mapped 
and described for detailed levels of planning; the 
program was intended for regional planning 
purposes. Having a general overview perspec- 
tive, the CLI classification system rates the 
dominant capability of any parcel of land and 
overlooks small inclusions which may be of sig- 
nificance at more detailed levels of planning. It 


Initial mapping was normally done on aerial 
photographs transferred to manuscripts at 1:50 000 or 
1:63 360. S and U distinguish between shoreland and 
upland units; they do not indicate subclasses. 


The published map is in colour. This beach would be 
rated Class 1 except that it is moderately exposed and 
the water is very cold. It is rated 3S*PBQ for cultural 
landscape pattern, beach activities and topographic 
diversity. 
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Figure 2.1 An Exam 
Inventory Map: The Beach at Trout Bay, 
Newfoundland 


Source: M.C. Taylor, The Canada Land Inventory. Land Capability for 


Recreation, Summary Report (Ottawa: Environment Canada, Lands Directorate, 


Oct. 1978) 
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should also be noted that CLI maps may require 
updating especially in areas where the land- 
scape has been altered since the survey was 
completed. 


Generally, CLI maps are useful to identify 
prime and marginal land, to plan resource activ- 
ity at the larger scale, to help avoid conflicts be- 
tween potential resource use and other uses 
such as urban development, and to make the 
case for protecting the valuable land resource 
(the straightforward CLI maps are useful aids in 
communicating with non-technical people). On 
the other hand, CLI maps — and this also ap- 
plies to the usual soil capability maps, unfortu- 
nately — are at scales too small for detailed land 
use/or environmental planning. Careful 
“sround truthing” is required for more detailed 
levels of planning. 


Other, more specific and (for the environmental 
planner) more useful soil survey information of- 
ten exists at the provincial or regional/local lev- 
el. The British Columbia example is docu- 
mented here. Another, the Ontario Soil Survey, 
rates soils along certain measures (slope, inter- 
nal drainage, depth to bedrock, boulder content, 
susceptibility to flooding) deemed to be impor- 
tant for “urban and suburban” use (specifically 
homesite location, road and underground utility 
construction, septic tank operation, gravel ex- 
traction) as well as for waste disposal. Similarly, 
a Land Capability and Constraints Map helps 
planners, policy formulators, decision-makers 
and administrators organize land-based infor- 
mation, and discover intrinsic suitability and 
limitations of a region or other area for certain 
resource exploitation and land development. 


CLI land capability maps fail to communicate 
the dynamic quality of natural processes inter- 
acting with each other and with human activi- 
ties on the land. The landscape approach to 
land classification attempts to overcome this 
lack of holistic perspective by focusing on eco- 
systems rather than on specific attributes of the 
land or selected and scape components. The “to- 
tal site” is considered, embracing biophysical 
(both biotic and abiotic) components within 
landscape units. 
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Figure 2.2. Example of a Land Capability and 
Constraints Map: Townsend New Community, 
Ontario 


Source: R.S. Dorney. “Biophysical and Cultural-Historic Land Classification and 
Mapping for Canadian Urban and Urbanizing Land”, in E.B. Wiken and G.R. 
Ironside (eds.). Ecological (Biophysical) Land Classification in Urban Areas. 
Proceedings of a Workshop, Canada Committee on Ecological (Biophysical) 
Land Classification, 23& 24 November 1976, Toronto Ontario (Ottawa 
Environment Canada, 1977). Taken from: Llewelyn-Davies weeks Ltd et al., Phase 
1 Report: Townsend Community Development Program (Toronto: Ontario 
Ministry of Housing. 1976). 


Work on an integrated approach to land classifi- 
cation has been evolving in Canada recently 
through the activities of the Canada Committee 
on Ecological (Biophysical) Land Classification, 
building on work begun by the National Com- 
mittee on Forest Land in 1964. Areas of land are 
being classified according to their ecological uni- 
ty. The classification process includes the de- 
scription, comparison and synthesis of data re- 
lated to the biological and physical 
characteristics of the land, using the five levels 
shown by Figure 2.3. Since the publication of 
guidelines in 1969, some 60 projects have been 
completed or begun, covering over a million 
square kilometres (Figure 2.4). 
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Figure 2.3 Levels of Ecological Land Classification 


Source: Environment Canada, Lands Directorate 
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5. Kejimkujik only) 
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Figure 2.4 Projects of the Canada Committee on 
Ecological Land Classification 


Source: Canada Committee on Ecological (Bio-physical) Land Classification, 
Newsletter, No. 2, 1977. 
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Case Study 4 

Urban Land Suitability, B.C. 
Submitted by Bo Martin, B.C. Ministry of 
Municipal Affairs and Housing 


Over the past three to four years the Resource 
Analysis Branch of the B.C. Department of the 
Environment has devised a system of “Urban 
Suitability Mapping”. Physical characteristics 
(soil, landforms, topography, water table, 
permeability, flooding, etc.) are correlated with 
various urban uses such as dwellings with/with- 
out basements, septic fields and heavy 
structures. 


Contact: 

Mark Walmsley 

Resource Analysis Branch 
Ministry of the Environment 
Parliament Buildings 
Victoria, B.C. V8V 1X4 

(604) 387-5281 


Case Study 5 

Soil Suitability for 

Septic Disposal Fields 

Submitted by Michael Simmons, Maritime 
Resource Management Service, and Julia 

Davidson, N.S. Dept. of Municipal Affairs 


Numerous septic tank failures in Nova Scotia 
are attributed to improper design, installation 
and maintenance, and to unsuitability of the 
soil. This study by J.L. Nowland of the Soil Re- 
search Institute, Ottawa, and M.D. Simmons, 
Maritime Resource Management Service) maps 
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areas with soils which would not meet current 
public health regulations. Such regulations in- 
volve percolation rate (in most of rural Nova 
Scotia, the “perc test” is the only development 
control measure in use), depth to water table 
and depth to bedrock. 


The investigators discovered two other impor- 
tant factors: period of soil saturation and exces- 
sively rapid percolation in sands and gravels. 
Each of the province’s 120 soils was assessed 
using these parameters. Field measurements 
were conducted on marginal soils and numerous 
public health test results were plotted on soil 
maps and correlated with the soils. Eleven cate- 
gories were eventually devised. Each was asses- 
sed with a percent probability of occurrence and 
depicted on a map of Nova Scotia at 1:450 000 
(“Soils of Nova Scotia, Limitations for Septic 
Tanks Absorption Fields’, Soil Research Insti- 
tute, Canada Dept. of Agriculture, Ottawa 
1976). The map also lists all soils recognized in 
Nova Scotia with the appropriate category. 
From this list county surveys can be used, at 
scales up to 1:63 360, to indicate soil limitations 
for absorption fields. 


Field tests of the resulting maps by public 
health inspectors have indicated considerable 
success, and some required modification. The 
maps, however, are not a substitute for on-site 
testing, and their usefulness is limited by the ac- 
curacy of the original soil maps. But classifica- 
tion of all soils does allow the local planner, 
health inspector and land developer to make a 
preliminary comparison of various sites before 
proceeding to detailed developing. 


Copies of the maps are available from: Informa- 
tion Centre, Maritime Resource Management 
Service, P.O. Box 310, Amherst, N.S., at $1.50 
each. 


Contact: 

Michael D. Simmons 

Maritime Resource Management Service 
Box 2254 

Halifax, N.S. 

(902) 424-5899 


See also: N.S. Dept. of Municipal Affairs, Com- 
munity Planning Division, Annapolis Valley 
Region, Natural Environment Suitability for 
Residential Development, Dec. 1976. This report 
integrates information on soil suitability for sep- 
tic tanks (based on the Simmons/Nowlands 
work) with slope, groundwater quality and 
flood-plain information to produce six general 
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categories of suitability for residential develop- 
ment. The method used was a simple overlay- 
sieve mapping technique at a scale of 1:50 000. 
The analysis, intended for use in the Valley’s re- 
gional planning program, has already found ap- 
plication in that area’s municipal planning. 


Contact: 

Julia Davidson 

Community Planning Division 
Dept. of Municipal Affairs 
P.O. Box 216 

Halifax, N.S. B3J 2M4 

(902) 424-4091 


Case Study 6 

Sand Bay-Cross Lake Terrain Analysis 
and Land Suitability Study, Manitoba 
Submitted by Ross Thomasson, Manitoba Dept. 
of Renewable Resources and Transportation 
Services 


The study area is located in an isolated Metis- 
Indian community (pop. 2 400) in north-central 
Manitoba, about 480 air km north of Winnipeg. 
Growth of the community led to demands for 
residential, recreational and agricultural land. 
Due to the area’s varied physiography, careful 
terrain analysis was deemed necessary before 
development to minimize enviromental damage 
and other locational mistakes. A detailed bio- 
physical survey of land adjoining the settlement 
was conducted with assessment of capability/ 
suitability based on identified land types for the 
three uses. Airphoto interpretation was followed 
by ground truthing. A photomosaic displayed 
land types at 1:6 000. Because the initial prod- 
uct of the biophysical mapping program was too 
complex for general use, a land-type capability 
and suitability analysis was undertaken and 
supplied to the community. 


It is too early to judge the project’s value. Addi- 
tional requests to conduct similar studies in 
other locations have been received, however. 


Contact: 

Ross Thomasson 

Chief, Land Use Planning Section 

Dept. of Renewable Resources 
and Transportation Services 

Box 18 

1495 St. James 

Winnipeg, Man. R3H OW9 
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See also: 

2.4 Soil 

2.4 Land Use and Misuse 
5.2 Information 


B.C. Environment and 
Land Use Committee Secre- 
tariat. Agriculture Land Ca- 
pability in British Colum- 
bia. B.C. Dept. of Agricul- 
ture (Parliament Buildings, 
Victoria. V8V 1X4), Sept. 
1976. 44 pp. 


B.C. Ministry of the Envi- 
ronment and Environment 
and Land Use Committee 
Secretariat. A Land Use 
Planning Framework. Min- 
istry of the Environment, 
Resource Analysis Branch 
(Parliament Buildings, Vic- 
toria V8V 1X4), July 1977. 
31 pp. Free. 


A booklet presented in 
straightforward language 
and designed to provide a 
general understanding of 
the broad patterns of re- 
source occurrence and land 
use in British Columbia. 
Land formation processes 
are described and the re- 
quirements and optimum 
development location of 
each resource or land use are 
illustrated as they affect the 
landscape. All resources and 
land uses are summarized 
on a common base to dem- 
onstrate the “mix of values” 
involved. 


Dansereau, Pierre and Pare, 
Gilles. Ecological Grading 
and Classification of Land- 
Occupation and Land-Use 
Mosaics. Ottawa: Environ- 
ment Canada, Lands Direc- 
torate, 1977. 63 pp. Avail- 
able from Supply and 
Services Canada (Printing 
and Publishing, Ottawa 
K1A OS9), catalogue no. 
EN36-506/58, $3.00. 


Part I of the report reviews 
the principal and most in- 
fluential systems for classif- 
ying land use and proposes a 
new system, more uniformly 
based on ecological criteria 
and less narrowly geared to 
the yields useful to man (a 
shift from use to occupa- 
tion). Land is classified into 
four panels, reflecting four 
steps in the escalation of hu- 
man impact on the world’s 
landscapes: wild, rural, in- 
dustrial and urban. Each is 


subdivided into seven blocks 
according to the predomi- 
nant trophic level and en- 
ergy output: mineral, vege- 
table, animal, industrial 
extension, transport, energy 
production, and manufac- 
turing and services. A third 
unit, type, is also added. The 
result is an Ecological Land- 
Occupation scheme. A num- 
ber of case examples are of- 
fered. Part II of the report 
discusses mapping, for 
which the ELO scheme is 
primarily devised. 


Davis, L.S. and Henderson, 
J.A., “Land Classification 
Systems — The Needs of 
Land Use Planners’, in 
Proceedings of the Ameri- 
can Institute of Foresters, 
1976. 


Donihee, John. An Evalua- 
tion of Land Classification 
Systems: Methods, Informa- 
tion and its Use. York Uni- 
versity, Faculty of Environ- 
mental Studies (4700 Keele 
St., Downsview, Ont. 

M3J 2R2), August 1977. 


111 pp. 


Unpublished major paper, 
part of M.E.S. program. 
Overviews land classifica- 
tion systems and examines 
land evaluation and the 
use/manipulation of envi- 
ronmental information sys- 
tems and land evaluation 
analysis. 


Dorney, R.S., “Biophysical 
and Cultural-Historic Land 
Classification and Mapping 
for Canadian Urban and Ur- 
banization Land” in Wiken, 
E.B. and Ironside, G.R. 
(eds.). Ecological (Biophy- 
sical) Land Classification in 
Urban Areas: Proceedings 
of a Workshop, Canada 
Committee on Ecological 
(Biophysical) Land Classifi- 
cation, 23 & 24 November 
1976, Toronto. Ecol. Land 
Class. Series No. 3, Environ- 
ment Canada, Lands Direc- 
torate (Ottawa, K1A 0E7), 
1977. Available from Supply 
and Services Canada (Print- 
ing and Publishing, Ottawa 
K1A 089), $4.00. 

Proposes a method for map- 
ping and classifying the cul- 
tural-historic, abiotic and 
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biotic land features of land 
already urbanized, or soon 
to be, at scales of 1:500 to 
1:25 000. The method is ori- 
ented toward encouraging a 
land-use planning process 
which addresses issues of 
environmental quality and 
environmental assessment. 
Opportunities and con- 
straints are identified as 
well as ecological processes. 
The biotic mapping uses a 
three-tier system based on 
description, function and 
value of the resource area 
mapped. A case study (new 
town of Townsend, Ontario) 
is discussed. 


Fraser, W.E. et al. (eds.). 
Inventory Design and 
Analysis. Society of Ameri- 
can Foresters (5400 Grosve- 
nor, Washington, DC), 1974. 
Paperback, 368 pp. 


Goodchild, Michael F. The 
Determinants of Land 
Capability. Occasional Pa- 
per No. 7, Environment 
Canada, Lands Directorate 
(Ottawa K1A 0E7), June 
1976. 63 pp. Free. 


An examination of the rela- 
tionships between two types 
of Canada Land Inventory 
capability indices: recrea- 
tion and agriculture. Using a 
study area in south-eastern 
Manitoba the author devel- 
ops methods to assess and 
use the identified relation- 
ships in land use planning. 


Hills, G. Angus, Love, David 
V. and Lacate, Douglas S. 
Developing a Better Envt- 
ronment: Ecological Land- 
Use Planning in Ontario, A 
Study of Methodology in the 
Development of Regional 
Plans. Toronto: Ontario 
Economic Council, 1970. Pa- 
perback, 182 pp. Available 
from Government of On- 
tario Bookstore (880 Bay 
St., Toronto M7A 1N8), 
$3.00, cheque payable to 
Treasurer of Ontario. 


Chapter 3 is titled, ‘““The 
Classification and Evalua- 
tion of Land for Biological 
and Geographical Produc- 
tion”. The proposed holistic 
system encompasses site 
classification, site evalua- 
tion, land classification and 
land evaluation. Site classi- 
fication subdivides land/ 


water into site units suitable 
for studying specific rela- 
tionships between the phy- 
slographic environment and 
the biotic community it sup- 
ports. Soil and climate fea- 
tures are most significant in 
classifying sites as site re- 
gions (areas within which 
similar combinations of soil 
and topography have simi- 
lar climate and similar suc- 
cession of plant communi- 
ties) and subsequently as 
land types (areas combining 
soil texture, composition 
and depth such that similar 
patterns of plant communi- 
ties occur) and physio- 
graphic site types (defined 
by soil moisture, local cli- 
mate and more specific vari- 
ations in soil depth, combi- 
nations of which result in 
narrow and identifiable 
range in natural vegetation 
succession and production — 
further subdivided into site 
phase which reflect the 
needs of specific types of bi- 
ological products such as 
maps, forests or wildlife). 
Land is evaluated according 
to use capability (seven 
classes that indicate the 
land’s potential to produce 
goods and services of vari- 
ous kinds under specified 
management conditions), 
use suitability (the prod- 
uctive capacity of an area in 
its present condition and 
the input required to bring 
the land up to this potential 
level of production) and use 
capability (the relative ad- 
vantage of using a specific 
area for a specific type and 
intensity of use). Land clas- 
sification involves dividing 
larger areas into multiple- 
use regions, landscape units, 
site associations and site 
places, then grouping back 
upward for purposes of de- 
velopment planning. A case 
study of the Simcoe region 
in Ontario demonstrates an 
application of this complex 
and difficult approach 
which forms the basis for 
the Ontario Land Inventory 
and influences much of the 
work on soil/land classifica- 
tion in the province. 
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Hoffman, D.W. and Noble, 
H.F. Acreages of Soil Capa- 
bility for Agriculture in 
Ontario. ARDA Report No. 
8, 1975. Supply and Services 
Canada (Printing and Pub- 
lishing, Ottawa K1A OS9). 


Hoffman, D.W. Assessment 
of Soil Productivity for 
Agriculture. ARDA Report 
No. 4. Ontario Ministry of 
Agriculture and Food (1200 
Bay St., Toronto), 1971. 
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Hopkins, Lewis D., “Me- 
thods for Generating Land 
Suitability Maps: A Com- 
parative Evaluation”, Jour- 
nal of American Institute of 
Planners, Oct. 1977, 

pp. 388-400. 


Develops a general state- 
ment of the purpose and 
character of land suitability 
analysis, a taxonomy of ex- 
isting methods for identify- 
ing homogenous areas and 
rating them as to suitability 
for specific uses, and a com- 
parative evaluation of these 
methods. 


Jurdant, M. et al. L’inven- 
taire du Capital-Nature — 
Méthode de Classification et 
de Cartographie Ecologique 
du Territoire. Ottawa: Envi- 
ronment Canada, 1977. 
Hardcover, 202 pp. Avail- 
able from Supply and Serv- 
ices Canada (Printing and 
Publishing, Ottawa 

K1A 089), cat. no. EN73-3/ 
2F. $7.00 ($8.40 outside 
Canada). English text in 
preparation. 


This book describes the me- 
thod of ecological land clas- 
sification and inventory 
used by Le Service des 
Etudes écologiques régio- 
nales. The inventory me- 
thod, applicable to various 
settings in Canada, has been 
tested in the Saguenay/Lac- 
St-Jean and James Bay 
regions. 


Lacate, D.S. (comp). Guide- 
lines for Biophysical Land 
Classification. Ottawa: 
Queen’s Printer, 1969. 

61 pp. 

Report of the Subcommittee 
on Biophysical Land Classi- 
fication. Drew heavily on 
the following earlier works: 
G. Angus Hills, The Ecologi- 
cal Basis for Land-Use 
Planning (Ontario Dept. of 
Lands and Forests, 1961); 
C.S. Christian, “The Con- 
cepts of Land Units and 
Land Systems”, Proceed- 
ings of 9th Pacific Science 
Congress, 1957; R. Bourne, 
Regional Survey and its Re- 
lation to Stocktaking of the 
Agricultural and Forest Re- 
sources of the British Em- 
pire (Oxford: Clarendon 
Press, 1931); O.H. Beckett 
and R. Webster, A Classifi- 
cation System for Terrain 


Summary comparison of methods (Hopkins) 


Handles Explicit Explicit 
interdependence identification determination Additional 
Method of factors of regions of ratings comments Example 
Gestalt Yes No No Hills (1961) 
Mathematical combination 
Ordinal combination No Yes Yes Involves invalid mathe- McHarg (1969) 
ematical operations pp. 31-41 
Linear combination No Yes Yes Ward and Grant 
(1971) 
Nonlinear combination Yes Yes Yes Required functional Voelker (1976) 
relationships gen- pp. 49 ff 
erally not known 
Identification of regions 
Factor combination Yes Yes No Requires a very large Wallace-McHarg 
number of evalua- (1964) 
tive judgments 
Cluster analysis Yes Yes No Rice Center 
(1974) 
Logical combination 
Rules of combination Yes Yes Yes Kiefer (1965) 
Hierarchical combina- Yes Yes Yes Murray et al. 
tion (1971) pp 
131-74 


(Hamphire: Mil. Engineer- 
ing Experimental Establish- 
ment, 1965); and V. Suka- 
chev and N. Dylis, 
Fundamentals of Forest 
Biogeocoenology, translated 
from Russian (Edinburgh: 
J.M. Maclennan, 1964). 


Lopoukhine, N.A. et al. The 
Ecological Land Classifica- 
tion of Labrador: A Recon- 
naissance. ELC Series 

No. 4, Environment Cana- 
da, Lands Directorate, 
Atlantic Region (P.O. Box 
365, Halifax B3J 2P8), 1978. 
85 pp. Free. 


May, Lynne, “The Present 
Role of Biophysical Infor- 
mation in Urban and Re- 
gional Land Use Planning in 
Canada”, in Wiken and 
Ironside, 1977, cited under 
Dorney, above. 


McBoyle, G.R. and Som- 
merville, E. (eds.). Canada’s 
Natural Environment: Es- 
says in Applied Geography. 
Toronto: Methuen, 1976. 
Paperback, 264 pp. $8.95. 


Part 4, “Soil and the Man- 
agement of Land in Cana- 
da’’, comprises two papers: 
Hoffman, “Soil Capability 
Analysis and Land Resource 
Development in Canada”; 
and White, “Soil Properties 
and Soil Engineering in 
Canada”. 


Metropolitan Area Planning 
Commission. Halifax-Dart- 
mouth Metro Area, Natural 
Land Capability. Halifax: 
Dept. of Development, 
1973. 71 pp. 


Annotated in 2.3 Water 
Quality. 


Rees, W.E. The Canada 
Land Inventory in Perspec- 
tive. Environment Canada, 
Lands Directorate (Ottawa 
K1A 0E7), 1977. Paperback, 
40 pp. 


Smithsonian Institution, 
Office of International and 
Environmental Programs, 
Center for Natural Areas. 
Planning Considerations for 
Statewide Inventories of 
Critical Environmental Are- 
as: A Reference Guide. 
Washington, DC: Dept. of 
the Army, 1974. Paperback. 
274 pp. Available from Na- 
tional Technical Informa- 
tion Service (5285 Port 
Royal Rd., Springfield, VA 
22161), NTIS 622451515 C, 
$6.50. 


Appendix D, pp. 187-231, re- 
views a number of envi- 
ronmental rating systems 
and capability classification 
schemes. 


Thie, J. and Ironside, G. 
(eds.). Ecological (Biophysi- 
cal) Land Classification in 
Canada. Proceedings of the 
First Meeting, Canada 
Committee on Ecological 
(Biophysical) Land Classifi- 
cation, 25-28 May 1976, Pe- 
tawawa, Ontario. Ecol. 
Land Class. Series No. 1, 
Environment Canada, 
Lands Directorate (Ottawa 
K1A 0E7), 1976. 269 pp. 


The first meeting of the 
Canada Committee which 
picked up the work of the 
National Committee of For- 
est Land, 1966-72. Twenty- 
four papers set out the cur- 
rent status of ecological 
(biophysical) land classifica- 
tion in Canada, develop- 
ments in land classification 
methods, and classification 
project reports (Mackenzie 
Valley, Eastern Melville Is- 
land, Boothia Peninsula and 
Northern Keewatin, James 


Bay, Northern Manitoba, 
Banff and Jasper, Yukon). 
A summary of the business 
sessions which established 
the Committee, its terms of 
reference, its immediate ac- 
tivities and five working 
groups (Methodology and 
Philosophy, Applications, 
Data Systems, Wetland, 
and Land/Water Intergra- 
tion) is included. 


University of Guelph, Cen- 
tre for Resources Develop- 
ment. The Evaluation of 
Alternative Methodologies 
for Rural Land Evaluation. 
University of Guelph, Cen- 
tre for Resources Develop- 
ment (Guelph, Ont. N1G 
2W1), Publication #82, 
March 1977. Paperback, 
112 pp. 


Vink, A.P.A. Land Use in 
Advancing Agricuture. New 
York: Springer Verlagh, 
1974. Hardcover, 394 pp. 
$28.50. 


Draws on the work of Euro- 
pean researchers, focusing 
on land use and land evalua- 
tion, but virtually ignores 
the Canadian contribution. 


Vold, Terje. Biophysical 
Soil Resources and Land 
Evaluation of the Northeast 
Coal Study Area 1976-1977. 
B.C. Ministry of the Envi- 
ronment (Resource Analysis 
Branch, Parliament Build- 
ings, Victoria V8V 1X4), 
March 1978. 68 pp. Free. 


Part of the Northeast Coal 
Study. The rationale given 
for a soil resource inventory 
is that (a) considerable fi- 
nancial savings can result if 
the most appropriate soils 
are used for land develop- 
ments, (b) all renewable re- 
sources are dependent upon 
soil (a non-renewable re- 
source) which necessitates 
soil conservation to provide 


sustained yields of agricul- 
tural crops, timber and for- 
age for wildlife, and (c) un- 
derstanding of soil 
capability is essential to 
deal with problems associ- 
ated with land resource allo- 
cation. The report describes 
and maps the soils of the 
study area, interprets them 
with respect to suitability 
for various uses (agriculture, 
forestry, wildlife, recreation, 
certain public works, and 
visual resources), and pro- 
vides basic data for environ- 
mental impact assessment 
and resource planning. It 
goes beyond the CLI in 
presenting capability rat- 
ings; e.g., those for forestry 
include an overall rating of 
capability, dominant coni- 
ferous species, limitations 
for regeneration, wind 
throw hazard, logging road 
limitations, and erosion haz- 
ards. Similar reports are 
available for the Smithers- 
Hazelton area (1972) and 
the Nechako-Francois Lake 
area (1974). 


Webber, L.R. and Hoffman, 
D.W. Origin, Classification 
and Use of Ontario Soils. 
Toronto: Ontario Ministry 
of Agriculture and Food, 
n.d. 58 pp. Available from 
Ontario Government Book- 
store (880 Bay St., Toronto 
M7A 1N8), $0.50. 


Wiken, E.B. Ecological (Bio- 
physical) Land Classifica- 
tion: An Analysis of 
Methodologies. 
Environment Canada, 
Lands Directorate (Ottawa 
K1A OE7), 1978. 79 pp. 
Free. 


Wiken, E.B. and Ironside, 
G. “The Development of 
Ecological (Biophysical) 
Land Classification in Cana- 
da”, Landscape Planning, 4 
(1977), pp. 273-275. 
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Land Use and Misuse 


Various activities compete for the use of land. 


Conflicts especially occur among competing uses 


at the land/water interface (see 3.4 Marine 


Coastal Zone), on major resource developments 


(see 4.4 Resource Development) and in the ur- 
ban fringe (see 3.7 The Rural-Urban Fringe). 

Manning and McCuaig (1977) report that 44% 
of the total value of Canadian agricultural pro- 


duction in 1971 — and 54%, 19% and 20% respec- 


tively of its Class 1, 2 and 3 agricultural land — 


was derived from land lying within 80 km of the 


19 Census Metropolitan areas. Strong competi- 


tion for use of the land in this zone, which is also 


the urban commutershed, is apparent. 
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Figure 2.5 Land Use in Canada 


Source: Douglas W. Hoffman, “Soil Capability Analysis and Land Resources 


Development in Canada”, in G.R. McBoyle and E. Sommerville (eds.), Canada’s 


Natural Environment: Essays in Applied Geography (Toronto: Methuen, 1976). 
Reproduced with permission. 


When conflicts occur, priorities must be set. If 
the market sets the priorities, single interests 
and short-term gain tend to prevail and the po- 
tential of the land resource is not fully realized 
(or worse). Public planning, backed by govern- 


ment control over the use and making-usable or 


servicing of land, is required to introduce the 
necessary public interest component into pri- 
vate decisions, to achieve the necessary coordi- 
nation among public and private interests, and 
to correct the imbalance between resource and 
commodity with respect to land. 


Land Use and Misuse 


Public land use planning exists now, in various 
forms and for various purposes: resource devel- 
opment (e.g. forestry), major services and facili- 
ties (such as transportation, water, waste dis- 
posal, energy supply) and urban/regional 
development generally. Often, however, such 
planning is hampered by lack of commitment to 
it, narrow perspectives, inter-organizational ri- 
valry, lack of coordination among competing in- 
terests, and inadequate legal instruments to ex- 
ercise the necessary controls. Futhermore, 
conventional land use plans tend (a) to give low 
priority to environmental concerns, (b) to be ur- 
ban-biased, regarding undeveloped land as 
“raw”, and natural or rural areas as reservoirs 
for future urban expansion, and (c) to treat nat- 
ural features as amenities supporting develop- 
ment or barriers to it, best removed and re- 
placed after the site is cleared and built on 

(e.g. instant trees). Such land use planning is 
oriented more towards use than towards land. 
Add the countless activities for which there is 
little or no land use planning whatsoever and 
the result, from an environmental perspective, 
is land misuse: 


Mechanical interference with the soil. 
Conventional urban development concen- 
trates runoff and causes it to proceed directly 
to streams rather than returning to the soil 
and seeping down to the water table. Build- 
ing in unstable areas may cause soil move- 
ment leading to property damage. Careless 
agricultural and forestry practices which re- 
move anchoring plant life can lead to erosion 
and the loss of valuable topsoil through wind 
and water action. Improper irrigation which 
raises salt levels renders areas unfit for fur- 
ther growth. Construction of dams with set- 
tling basins traps sediment which might 
otherwise nourish beaches. Construction of 
coastal structures such as breakwaters, while 
bringing benefits, can alter the distribution of 
shoreline materials thereby destroying recre- 
ation resources and causing unforeseen ero- 
sion. Construction in highly sensitive areas 
such as permafrost, can bring substantial per- 
manent damage to land and property, unless 
very carefully done. Clearing of large tracts of 
land, and omitting buffer zones between wa- 
tercourses and intensive development, cre- 
ates erosion, sedimentation and disruption of 
natural systems. 
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Figure 2.6 Canada’s Prime Agricultural Land 


Source: E.W. Manning and J.D. McCuaig, Agricultural Land and Urban Centres 


(Ottawa: Environment Canada, Lands Directorate, July 1977). Shown are 
agricultural capability classes 1-3 for all provinces except British Columbia and 
Newfoundland where classes 1-4 are indicated. 


Subsidence of land often follows mining oper- 
ations and withdrawal of fluids (water, oil, 
gas) from the soil. Strip mining of aggregate 
materials, coal and other minerals can create 
erosion, expose substance which leak into and 
poison the soil, alter the groundwater regime 
and permanently disfigure the landscape. 
Compaction of the soil (by heavy machinery, 
recreation activities, etc.) can detrimentally 
affect its capacity to sustain life. Derelict 
land, evident in every part of Canada, is the 
final result of these practices. 


Chemical degradation of the soil. Fertilizers 
and pesticides alter the soil’s biochemical bal- 
ance by killing organisms that maintain its 
porosity and aeration. Heavy metals, con- 
tained in liquid industrial wastes many of 
which are simply dumped in rural areas, and 
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industrial effluent as well pollutants from the 
air, contaminate the soil and may be carried 
into food consumed by man (a topical exam- 
ple is urban gardens). Air pollutants such as 
sulfur dioxide mix with water and disturb soil 
acidity to the detriment of plants and ani- 
mals. Land pollution occurs directly through 
practices such as improper municipal and in- 
dustrial sanitary landfill operations and 
through faculty use of septic tanks. 


Biological disruption. Biologically sensitive 
areas, rich in plant and animal life (marshes, 
for example), when polluted suffer a reduc- 
tion in species diversity and loss of the essen- 
tial functions they perform, such as the trap- 
ping of sediment and pollutants. Urban 
development, agriculture, forestry, mineral 
exploration and recreation all contribute to 
the disruption of wildlife habitats and insta- 
bility of plant and animal communities. Con- 
sequences include loss of valued organisms, 
over-abundance of undesirable life forms, and 
the eventual extinction of certain species. 
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Land use and environmental quality are related. 


A recent study (Croke, 1973) concluded: I 
Despite the fact that current environmental Hesefaniaseti! 
control practices consider the present and fu- 
ture distribution of pollution-producing , 
sources, they remain technology oriented and Figure 2.7. Land Use/ Water Quality Relationships 
accord only peripheral recognition to the en- Source: Larry W. Canter, Environmental Impact Assessment (New York: 


McGraw-Hill, 1977). 
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vironmental/land-use quality relation- 
SHED. cet 


In principle, at least, the type and intensity of 

land development and the attendant waste- 

generation processes can be matched to the 

capacity of the land resource to assimilate en- 

vironmental pollutants without unacceptable 
' degradation of environmental quality. .. . 


....there is a fairly close relationship be- 
tween the types and quantity of environmen- 
tal pollutants produced by a given parcel of 
land and the use and level of intensity to 
which that land has been developed. . . . It fol- 
lows, in principle at least, that controls im- 
posed on the distribution and intensity of 
land use should be at least as effective, and 
substantially more flexible, than source-ori- 
ented technology controls (because land-use- 
based restrictions on pollutant emissions 
need not be linked explicitly to any specific 
process or emission control schemes). 


Case Study 7 
Rapid Decline in Soil Quality 
Endangers Prairie Land 


Soil scientists report that the rich Saskatchewan 
soils, which took 10 000 years to develop, have 
lost 40-50% of their organic content less than a 
century after farmers first broke the land. Pro- 
fessors Donald Rennie and J.G. Ellis of the Soil 
Science Department of the University of Sas- 
katchewan, warn that the drop in productivity 
is so grave that “it could seriously endanger the 
future prosperity of agriculture in the province’. 


A compounding factor is that in the past 20 
years three million acres of the province’s best 
land and 7% of its total cropland have been infil- 
trated by salts, and the loss is continuing. The 
drop in soil organic matter has weakened the 
soil structure, increased its susceptibility to ero- 
sion, raised the odds of repeating the thirties 
dustbowl, and reduced the soil’s ability to hold 
water. This has increased the amount of runoff 
which in turn raised the water table. The addi- 
tional water is finding its way to the salt layer, 
then again moving to the surface this time laden 
with salts that kill plants. Wheat production in 
most salt-affected areas has dropped 50% and 
the protein in wheat has declined sharply (re- 
quiring more fertilizer to compensate, with in- 
creased costs). 
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Farmers mining the soil — taking out more nu- 
trients than they are replacing — is the cause. 
Much of this is inadvertent, through the tradi- 
tional practice of summerfallowing (leaving land 
idle for one growing season) which, contrary to 
popular belief, produces a net nutrient loss. 
Many of the nutrients, with no crop to absorb 
them, evaporate or leach down below the soil 
surface out of reach of the next year’s crop. The 
report recommends that farmers significantly 
decrease their summerfallow acreage, but it ad- 
mits the unpopularity of such a move with econ- 
omists and others concerned with 
over-production. 


See: D.A. Rennie and J.G. Ellis, The Shape of 
Saskatchewan, University of Sask. (Dept. of 
Soil Science, Saskatoon, Sask.), 1978. 


Contact: 

Professor Donald Rennie 

Chairman, Soil Science Environment 
University of Saskatchewan 
Saskatoon, Sask. 


Case Study 8 

(Crane Driver Dies 

Beneath Tons of Clay 

Submitted by David Brown, McGill University. 


A beam being driven into the ground to support 
a 750 kV transmission tower touched off a mas- 
sive landslide near Rigaud, Quebec. Within 35- 
40 seconds, gently rolling pasture lands covering 
nearly three acres were transformed into a mas- 
sive pit 30 to 50 feet deep punctured with sharp 
peaks of clay. A worker operating a crane was 
buried when the earth opened beneath him. Ex- 
act cause of the slide has not been established 
though vibrations from the pile driver and gen- 
eral wetness of the clay in the spring are sus- 
pected as contributing factors. 


The route for the transmission line had been 
chosen following elaborate impact studies pre- 
pared by engineering, urban planning and eco- 
logical consulting firms, according to the 
Montreal Star (4 May 1978, p. A-1). 
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Supply and Services Canada 
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2.2 Air 


Life on earth exists in a film of air, water and 
soil only about nine miles (14 to 15 km) thick. 
What we call air is the layer of usable atmo- 
sphere above us, which is seven miles, or about 
eleven kilometres deep. 


Although air is the least visible of the environ- 
mental resources, it is hardly the least impor- 
tant. Each of us needs about 30 pounds (less 
than 14 kg) of relatively pure air each day to 
survive. Air similarly sustains other forms of life 
on which man depends or which he otherwise 
values. The atmosphere itself absorbs solar radi- 
ation to create the climatic conditions favoura- 
ble to life on this planet. It also shields us from 
harmful rays, stores moisture and provides an 
arena for weather. 


Air-related concerns are: 


1. To minimize harmful effects of air and cli- 
mate on human activities, and vice versa, 
while taking full advantage of the benefits 
offered by this environmental resource. This 
relates to the way human settlement is 
planned and designed, especially at the mi- 
cro scale, and to larger questions of human 
activity on the planet. 


2. Toensure a quality of air compatible with 
human health and well-being. This relates 
to the planning and ongoing operation of ur- 
ban areas and regions. 


Environmental Resources 


Climate 


Weather commonly refers to temperature, pres- 
sure, wind, humidity, cloud and precipitation. 
Climate is an area’s characteristic weather over 
a long period. Climate depends on latitude, 
moving air masses both local and long-distance, 
the relative distribution of land and water and 
other local landforms. 


The climatic system gets most of its energy 
from the sun. About 30% of the sun’s radiation 
is reflected back into space by air molecules, 
clouds, dust and the earth’s surface, leaving the 
remainder to warm the planet. The average sur- 
face temperature of the earth is determined, 
first, by the earth’s reflectivity (called the plane- 
tary albedo) and second, by the nature and 
quantity of gases and particles available in the 
atmosphere to absorb, scatter or emit infrared 
radiation. When these two factors are affected, 
climatic change can result. Because climate is 
truly an example of everything being intercon- 
nected, climatic changes in one region, whether 
caused by natural factors or human impact, are 
likely to be related to changes in another region. 


Of particular concern in relation to climatic 
change are four effects of human activity: 


1. Increases in carbon dioxide, caused by burn- 
ing of fossil fuels and by the recently discov- 
ered world-wide destruction of forests. CO, 
absorbs radiant energy in infrared wave- 
lengths. Increased CO, in the air means 
warmer surface temperatures on the planet 
(the greenhouse effect). Present levels are 
290-330 parts per million. A level of 
400 ppm, expected before the year 2000, 
could cause a temperature increase of 1°C, 
as great as any global change observed in 
the past thousand years (Schneider, 1977). 
Doubling of the present levels of CO, will 
occur by 2020 if present trends continue 
(Woodwell, 1978), thereby enlarging arid 
parts of the globe and significantly affecting 
agricultural production and many other hu- 
man activities. It is questionable whether 
enough carbon will be stored in forests and 
oceans to avert major climate change. On 
the other hand corrective action, to restrict 
without delay fossil fuel consumption and 
the rate of forest clearing, could be equally 
disruptive. 


2. Pollution of the air by dust and other parti- 
cles, which can have a cooling effect by pre- 
venting sunlight from reaching the earth. 
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Figure 2.8 The Greenhouse Effect 


3. Heat generated to produce electricity, and 
other thermal pollution, especially from 
cities. 


4. Overgrazing and other destruction of vege- 
tation, followed by agriculture and urbani- 
zation, which affect the amount of solar en- 
ergy absorbed and the rate of water 
evaporation from the surface. 


Whether the net result is an overall cooling or 
warming effect on the earth as a whole remains 
uncertain. And whether the effects would be 
positive or negative depends partly on the scale 
under consideration (some places would wel- 
come a slightly warmer or cooler climate). These 
changes are being watched closely because cli- 
matic change could introduce further instability 
into world agriculture. During recent years 
world food output has declined; world food re- 
serves have fallen from a 95-day supply to 
enough to last only a month. Half the people in 
the world today suffer from hunger or malnutri- 
tion or both. Countries previously able to grow 
sufficient food to meet their needs are increas- 
ingly driven to import food from a dwindling 
number of producers, Canada among them. If 
recent trends continue, North America will soon 
be supplying much of the world’s food. Even 
Canada, however, is self-sufficient only in 
wheat, feed and dairy products; in all other are- 
as, we import more than we export. Climatic 
change reducing the capacity of other countries 
to produce their own food would increase the de- 
mand for Canada’s agricultural products. But 
accelerating energy costs (agriculture being 
highly energy-intensive), loss of prime agricul- 
tural land to non-farm use and increased soil de- 
terioration, cast doubt not only on Canada’s 
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ability to produce more food for the world but to 
produce enough for its own growing population 
— and that overlooks problems of distribution 
within the country where most of the provinces 
are net importers of food. 


All of this emphasizes the significance of pro- 
tecting prime agricultural land, a valuable re- 
source made so in large measure by climate. 
“Climatic suitability”, however, also relates to 
other activities of concern to the environmental 
planner including forests, wildlife, outdoor rec- 
reation and the various factors that affect hu- 
man settlement. 
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Toronto: Royal Commission 
on Electric Power Planning 
(14 Carlton St., 7th Floor, 
Toronto M5B 1K5), May 
1977. 78 pp. Available from 
RCEPPF at xerox cost ($4.20, 
cheque payable to Treasurer 
of Ontario). 

Annotated briefly in the 
next section. 


Hare, F. Kenneth and 
Thomas, Morley K. Climate 
Canada. Toronto: Wiley, 
1974. Hardcover. 256 pp. 
$11.50. 


A simple descriptive ac- 
count of Canada’s climates 
and their interaction with 
man. Sections cover an in- 
troduction to the various cli- 
mates found in Canada; 
general climatology includ- 
ing physical and dynamic 
climate (patterns of energy 
exchange and various sub- 
stances at the earth’s sur- 
face over time); the regional 
climates of Canada; climate 
and human activity includ- 
ing agriculture, economic ac- 
tivity, shelter, recreation 
and urban areas; meteoro- 
logical data and services in- 
cluding sources of Canadian 
climatic data; and the data 
themselves, in an appendix. 


Landsberg, Helmut E., 
“Man-Made Climatic 
Change’, Science 170, No. 
3964, 10 Dec. 1970, 

pp. 1265-1274. 


Landsberg, H.E. Weather 
and Health: An Introduc- 
tion to Biometeorology. 

Doubleday Anchor, 1969. 
Paperback, 148 pp. $1.45. 


Biometeorology deals with 
the relations between at- 

mospheric and life process- 
es. Human life depends on 


careful maintenance of equi- 
librium between internal 
and environmental factors 
over rather narrow limits 
(e.g., core body tempera- 
tures above 40°C and below 
18°C can only be tolerated 
briefly). Urban and indus- 
trial development may up- 
set these balances, creating 
unprecedented hazards to 
physiological health (Chap- 
ter 8, City Climate) and per- 
sonal comfort. Human be- 
haviour and performance 
may also be affected. Evi- 
dence suggests that weather 
and changes in it contribute 
to disease (feeling “under 
the weather’’) especially 
rheumatism, arthritis, heart 
disease, asthma and aller- 
gies and infectious diseases. 
Weather may also contrib- 
ute to the healing process. 


Matthews, S.W., “What’s 
Happening to Our Cli- 
mate?” National Geograph- 
ic, 150 (5), Nov. 1976, 

pp. 576-615. 


McBoyle, G.R. and Som- 
merville, E. (eds.) Canada’s 
Natural Environment: Es- 
says in Applied Geography. 
Toronto: Methuen, 1976. 
Paperback, 264 pp. $8.95. 


Part 2, ‘““The Value of Cli- 
mate and Weather in Cana- 
da’”’, comprises two papers: 
McKay, “Climatatic Re- 
sources and Economic Ac- 
tivity in Canada”; and 
Gardner, “Natural Hazards 
of Climatic Origin in 
Canada”. 


Schneider, Stephen H. with 
Mesirow, Lynne F. The 
Genesis Strategy: Climate 
and Global Survival. New 
York: Dell Publishing Co., 
1977. Paperback, 419 pp. 
$5.70. 


This book examines the re- 
lationship between climate 
and food, technology, popu- 
lation, energy, pollution and 
politics. It warns of poten- 
tial world-wide climate-re- 
lated problems and propos- 
es, as a hedge against 
catastrophe, a “Genesis 
Strategy” (in the Book of 
Genesis, Joseph advises the 
Pharaoh to store food dur- 
ing the years of plenty to 
ensure Egypt’s survival in 
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the lean years to come). If 
we simply make predictions 
and then wait to see if they 
come true — “let nature do 
the experiment” — by the 
time such proof is obtained 
it will be much too late to 
take corrective action. A se- 

_ries of proposals follows, 
based on planning for adver- 
sity by maintaining diver- 
sity and by providing ample 
margins of safety in matters 
basic to global human 
survival. 


Sellers, William D. Physical 
Climatology. Chicago: Uni- 
versity of Chicago Press, 
1965. Hardcover, 272 pp. 
$11.50. 


Woodwell, George M. “The 
Carbon Dioxide Question”, 
Scientific American, Vol. 
238, No. 1, Jan. 1978, pp. 
34-43. 
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Climate and Human 
Settlement 


In the early days of human settlement in Cana- 
da, a prime concern was how people could pro- 
tect themselves from the elements, which trans- 
lated mainly into the need for shelter. Effects of 
(rather than to) the natural environment were 
uppermost in the minds of natives and settlers. 
Today, climate and weather still command 
healthy respect and certain problems, such as 
snow clearance and flooding, remain formidable. 
But modern technology seems to have overcome 
most of the earlier problems at the urban scale. 
So much so that concern is beginning to swing 
the other way, that is, to the effects of human 
settlement on air and climate, and how these in 
turn can affect the quality of urban life. 


Of prime importance 
in the early days 


| 


Affecis 
Affects 


Increasingly 
important today 


Climate 


Figure 2.9 Climate vs. Human Settlement 


Source: Reg Lang and Audrey Armour, Oakville Environmental Report: A Case 
Study in Environmental Planning (Toronto: Lang Armour Associates, 1977). 
Reproduced with permission, Adapted from: T.R. Oke, “The Significance of the 
Atmosphere in Planning Human Settlements”. in E.B. Wiken and G.R. Ironside 
(eds.). Ecological (Biophysical) Land Classification in Urban Areas. Proceedings 
of a Workshop, Canada Committee on Ecological (Biophysical) Land 
Classification, 23 & 24 November 1976, Toronto, Ontario (Ottawa: Environment 
Canada, Lands Directorate, 1977). 


The most important aspects of climatic impact 
on the human environment are solar radiation, 
temperature, wind, precipitation and relative 
humidity. Each deserves to be included in over- 
all land use planning, sice planning and building 
design. Unfortunately, usable climatic data are 
still unavailable in most localities, the cost of 
obtaining base data is high and considerable 
lead time is required. 


Large urban areas, such as the Toronto-Hamil- 
ton complex, metropolitan Montreal and greater 
Vancouver, have been shown to affect climate in 
a number of ways, some less desirable than 
others. Table 2.3 (adapted from Oke and others) 
indicates that the climate of cities can differ sig- 
nificantly from that of adjoining non-urban 
areas. 
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Table 2.3. Urban vs Rural Climate 


Factor Urban compared with rural 


(year-round average) 


Air temperature 1°C higher 

Relative humidity 6% lower 

Rain 14% more 

Snow 10% more or less 
Thunderstorms 16% more 

Wind speed 25% less (but more stagnant air) 
Fog 60% more often 

Visibility 25% poorer 


22% less 
10 times more 


Solar radiation 
Pollution, by volume 


Large-scale urban development, it has been hy- 
pothesized: 1. makes a massive and concen- 
trated heat input to the atmosphere; 2. radically 
alters the landscape, with tall buildings chang- 
ing wind speeds and paved surfaces waterproof- 
ing the land; and 3. introduces large quantities 
of particulate matter and gaseous pollution to 
the air. 
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Measurements across an urban area are likely to 
reveal increasing temperatures toward its cen- 
tre. The so-called heat island effect is probably 
caused by heat given off by buildings and vehi- 
cles combined with the heat-absorbing surfaces 
found in the built environment. Under calm 
conditions hot, dirty air rises over the urban 
area to form a kind of dome during the day. At 
night, some of the particulate matter falls back 
onto the urban area and some of it is dispersed 
across the adjoining countryside. At the same 
time the heat island effect creates its own wind 
system which draws pollutants back into the ur- 
ban area from outside it. If rain or strong 
breezes do not occur soon enough to relieve the 
situation, air pollution concentrations build up. 


Figure 2.10 Heat Island (°C) in Vancouver, 4 July 
1972, 2000 PST 


Source: T.R. Oke, “The Significance of the Atmosphere in Planning Human 
Settlements”, in E.B. Wiken and G.R. Ironside (eds.), Ecological (Biophysical) 
Land Classification in Urban Areas. Proceedings of a Workshop, Canada 
Committee on Ecological (Biophysical) Land Classification, 23 & 24 November 
1976, Toronto, Ontario (Ottawa: Environment Canada, Lands Directorate, 1977). 


Pollution build-up can be worsened considera- 
bly by the occurrence of a condition known as a 
temperature inversion where temperature in- 
creases, rather than decreases, with height. 
Coastal communities commonly experience in- 
versions, especially in late winter, spring and 
early summer, due to cold water offshore and 
clear skies (Findlay). Breezes off a lake or ocean 
bring to the urban area cold, moist air which, 
under calm conditions, becomes trapped by the 
warm air above. Pollutants, smoke and other 
airborne substances which are unable to escape 
accumulate to form a visible hazy layer 50-1500 
m above the ground. The highest air pollution 
levels are recorded when such conditions persist 
beyond 48 hours. 
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Cool air 


Stagnant 


Warm air 


4 


Warm air 


Figure 2.11 Temperature Inversion 


When winds are brisk and steady, air pollutants 
tend to be transported from the urban area. 
Warmer air, conveying pollutants, may form a 
downwind plume which can travel long dis- 
tances (recorded over 160 km) before dispersing 
to settle out its contents on the area below. 
Some evidence suggests (though this remains 
speculative) that certain pollutants can be more 
highly concentrated downwind in the plume 
than at their sources. Apparently it is possible 
for secondary pollutants to be formed by chemi- 
cal reactions during downwind transport. If ur- 
ban settlements and other major sources of air 
pollution are lined up along a strong long-dis- 
tance prevailing wind (as in northeastern 
U.S.A.), their spacing might cause one plume to 
add to, perhaps even multiply, the air pollution 
effects of the next plume. A question of concern 
to planners, therefore, is: are any major devel- 
opments with potential air pollution increases, 
proposed upwind, even though far away? 


Prevailing wind 


Urban 
plume 
transfers 
heat and 
pollution 
downwind 


| 
Figure 2.12 Urban “Plume” Effect 
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A given municipality may be able to favourably 
influence developments immediately upwind. 
Long-distance air pollution, however, like the 
SO, from St. Louis that ends up in Halifax, is a 
problem over which a local municipality has lit- 
tle or no control beyond pressuring provincial 
and federal governments. The more pollutants 
entering a community from outside, the less “al- 
lowable” pollution there can be from within its 
borders. The fact of outside air pollution, and 
the possibility of it getting worse, makes it im- 
portant that each area (a) monitor its own air 
quality closely and regularly so that trends be- 
come apparent before they turn into major 
problems, and (b) use all available power and in- 
fluence to minimize its own and its neighbours’ 
air pollution. 


At the planning stage, opportunities exist and 
are being increasingly exploited (see Case Study 
4) to incorporate climatic data, first into the de- 
termination of the suitability of sites for various 
human activities, and then, into regional, local 
and site planning decisions. Stuttgart exempli- 
fies what can be done when meteorologists in- 
teract effectively with land use planners and 
municipal decision-makers. 


Case Study 9 
Stuttgart’s Air Quality 
Planning Program 


Stuttgart, West Germany, is a city of 600 000 lo- 
cated in a highly industrialized area with serious 
air pollution problems. Thanks to a long-term 
program (begun in 1932) of incorporating me- 
teorological data into urban planning and man- 
agement, and despite unfavourable topography 
and concentrated development, the city’s air 
quality is the best among cities of comparable 
size in West Germany. Established in 1951, 
Stuttgart’s Chemical Investigation Office is co- 
ordinating the program and working closely 
with planners and enforcement agencies. A two- 
pronged approach is used: 


1. Preventing pollutants from entering the air 
or reducing their intensity (for example, inciner- 
ators consolidated downwind, coal/oil burning 
prohibited in area where natural ventilation is 
insufficient, tall stacks, careful screening of new 
industries for air pollution potential, monitoring 
of air quality); and 2. Removing pollutants by 
moving more air through the city (careful atten- 
tion to building form and texture to maximize 
air flow, reducing downward air flow by control- 
ling building heights and location and by pro- 
hibiting development along certain natural 
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fresh-air channels, affecting upward air flow by 
reducing ground temperature and cooling the 
city through measures such as roof gardens and 
water accumulation on roofs as well as lawned 
parking lots and shaded asphalt areas, and ac- 
celerating horizontal air flow using wedge- 
shaped green areas pointing to the city centre 
and providing wide channels). 


Though functioning as an advisor only, the Of- 
fice seldom sees its recommendations disregard- 
ed. Credibility is enhanced by staffing the Office 
with climatologists who understand urban plan- 
ning and have the data necessary to review and 
supplement plans and development proposals. 


Contrast Denver, Colorado, described in an 
Case Study 65 (4.5 Transportation), and much 
closer to the typical North American city. 


For further information on the Stuttgart pro- 
gram, see: G. Arno Loessner, “An Air Quality 
Planning Program with Visible Results’, 
Practicing Planner (American Institute of Plan- 
ners), March 1978, pp. 35-37. Stuttgart’s ap- 
proach is documented in a 20-minute colour 
film, “Urban Development and Urban Cli- 
mate’, prepared for the Habitat Conference and 
available on loan ($5.00 handling fee + mailing 
costs) from U.N. Audio-Visual Information Cen- 
tre (2075 Westbrook Mall, Vancouver, B.C. 

V6T 1W5). 


Case Study 10 

Climatic Factors in Land/Soil 

Capability and Planning, B.C. 

Submitted by Ray Crook, B.C. Environment and 
Land Use Committee Secretariat, and Klaus 
Ohlemann, B.C. Ministry of the Environment, 
Prince George. 


Departments of the British Columbia govern- 
ment have begun to incorporate climatic suita- 
bility into overall land/soil capability analysis. 
Three examples are available from the Resource 
Analysis Branch, B.C. Ministry of the Environ- 
ment (Parliament Buidings, Victoria V8V 1X4): 
B.C. Dept. of Agriculture, Climate Capability 
Classification for Agriculture, 1972; 

E.C. Bennett, Climatic Suitability for Recrea- 
tion in British Columbia, 1977; and R.D. Wilson 
and R.D. Marsh, Climatic Constraints to Log- 
ging and Climatic Suitability for Recreation in 
the Terrace-Hazelton Forest Resources Study 
Area, 1975. 
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Climatic factors are also included in townsite 
planning and design associated with resource 
development. See: B.C. Ministry of Municipal 
Affairs and Housing. Physical Plan — Tumbler 
Ridge, Northeast Sector, B.C., B.C. Ministry of 
Municipal Affairs and Housing (Parliament 
Buildings, Victoria V8W 3E1), 1978; and B.C. 
Ministry of the Environment, Northeast Coal 
Study, Preliminary Feasibility Report on Town- 
site/Community Development, available from 
the Environment and Land Use Subcommittee 
on Northeast Coal Development, E.L.U.C. Sec- 
retariat (Parliament Buildings, Victoria 

V8V 1X4). 


British Columbia has begun to think in terms of 
mapping and predicting air pollution potential 
(Terrace-Hazelton Forest Resources Study). 
The Ministry of the Environment has used a 
method (taken from G.C. Holzworth, 
Climatological Aspects of the Composition and 
Pollution of the Atmosphere, World Meteorolog- 
ical Organization, Technical Note 139, 1974, 

p. 43) for classifying air pollution potential. 
However, vertical air profile data with which to 
apply any classification are seriously lacking at 
a local level of detail and often, indirect evi- 
dence (topography, vegetation) must be used. 
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Information Resources 


See also: 
2.2 Climate 


Central Waterfront Plan- 
ning Committee. Climate 
Information Base. Toronto: 
City of Toronto Planning 
Board (City Hall, Toronto 
M5H 2N2), Jan. 1976. $2.00. 


Part of the Central Water- 
front Information Base 
Study, an exercise under- 
taken by the Committee 
(comprising representatives 
from departments and agen- 
cies of the City of Toronto, 
Metropolitan Toronto and 
the Province of Ontario) to 
analyze, describe and pres- 
ent data on the existing en- 
vironmental condition of 
the waterfront. This report 
overviews the waterfront cli- 
mate, describes the various 
elements of climate (tem- 
perature, precipitation, hu- 
midity, visibility, wind, 
etc.), documents a bio-cli- 
matic analysis, discusses 
planning and design, and 
presents conclusions and 
recommendations especially 
with regard to land use 
planning. 


Chandler, T.J. Selected Bib- 
liography on Urban Cli- 
mate. World Meteorological 
Organization (41 Ave. Gui- 
seppe-Motta, 1211 Geneva, 
Switz.) 1970. 303 pp. Chan- 
dler, T.J. Urban Climatol- 
ogy and its Relevance to Ur- 
‘ban Design. Geneva, 
Switzerland: World Meteo- 
rological Organization, 1976. 
61 pp. 

Findlay, B.C. ‘““Meteorologi- 
| cal Services for Ecological 
Land Classification’, in Ru- 
bec, C.D.A. (ed.). Applica- 
tion of Ecological (Biophysi- 
cal) Land Classification in 
Canada. Environment 
Canada, Lands Directorate 
(Ottawa K1A 0E7), 1978. 
Free. 

Reviews facilities offered by 
the national meteorological 
observation network. De- 
scribes recent climatological 
studies applied to recreation 
and tourism, agriculture, en- 
vironment impact assess- 
ment and resource manage- 
ment in national parks. 
User problems in connection 


with these studies are at- 
tributed mainly to inade- 
quate communication be- 
tween client and contractor 
as to study purposes and 
content. See also Findlay, 
“Climatological Studies in 
Urban Areas” in Wiken and 
Ironside, below. 


Fisheries and Environment 
Canada, Atmospheric Envi- 
ronment Service. Energy 
and Climate: An Assess- 
ment of Relationships Be- 
tween the Consumption and 
Production of Electricity in 
Ontario, and the Climate. 
Royal Commission on Elec- 
tric Power Planning (14 
Carlton St., Toronto 

M5B 1K5), May 1977. 

78 pp. 

This submission to the Por- 
ter Commission describes 
for Ontario (a) the effects of 
climate and climate change 
on the requirements for 
electrical energy, (b) climate 
factors affecting energy pro- 
duction and transmission, 
and (c) impacts of energy 
production systems on 
climate. 


Gates, A.D. The Tourism an 
Outdoor Recreation Climate 
of the Maritime Provinces. 
Environment Canada, At- 
mospheric Environment 
Services, Meteorological Ap- 
plications Branch (4905 
Dufferin St., Downsview, 
Ont. M3H 574), n.d. 133 pp. 
$4.00. 


Promoting the use of meteo- 
rological data in recreation 
and tourism facility plan- 
ning, this book examines the 
various aspects of climate, 
the winter and summer sea- 
sons, and the suitability of 
climate for various outdoor 
recreation and tourism ac- 
tivities. Useful information 
is presented on climate 
throughout the Maritimes. 


Givoni, B. Man, Climate 
and Architecture. Second 
Edition. London: Applied 
Science Publishers, 1976. 
Hardcover, 483 pp. $40.00. 


Hare, F. Kenneth and 
Thomas, Morley K. Climate 
Canada. Toronto: Wiley, 
1974. Hardcover, 256 pp. 
$11.50. 
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Chapter 12 covers urban cli- 
mates. Further references 
are provided. Annotated in 
2.2 Climate. 


Living Systems. Indio, Cali- 
fornia, Energy Conservation 
Project. Final Draft Report. 
Living Systems (Route 1, 
Box 170, Winters, CA 
95694), 1977. 126 pp. 


A study, commissioned by 
the U.S. Department of 
Housing and Urban Devel- 
opment and the City of In- 
dio, to develop a local en- 
ergy conservation program 
with active public involve- 
ment. A major component 
was a climate analysis and 
data collection system. 


Lowry, W.P., ‘““The Climate 
of Cities”, Scientific Ameri- 
can, 217, 1967, pp. 15-23. 


Munn, R.T., “Industrial De- 
velopment in the Lake Erie 
Region of Canada: Meteoro- 
logical Assessment”’, paper 
presented at the Interna- 
tional Symposium on Me- 
teorological Aspects of At- 
mospheric Pollution, 
Leningrad, March 1977. 


Dr. Munn is at the Institute 
of Environmental Studies, 
University of Toronto (To- 
ronto M5dS 1A4). 


Oke, T.R., “The Signifi- 
cance of the Atmosphere in 
Planning Human Settle- 
ments” in E.B. Wiken and 
G. Ironside (eds.). 
Ecological Land Classifica- 
tion in Canada. Proceedings 
of a Workshop, Canada 
Committee on Ecological 
(Biophysical Land Classifi- 
cation, 23 & 24 November 
1976, Toronto, Ontario. 
Ottawa: Environment Can- 
ada, 1977. Paperback, 167 
pp. Available from Supply 
and Services Canada (Print- 
ing and Publishing, Ottawa 
K1A OS9), $4.00. 


Oke, a professor in the De- 
partment of Geography, 
University of British Co- 
lumbia, describes the im- 
pact of climate on settle- 
ment and vice versa. 
Interaction between the at- 
mosphere and the built en- 
vironment is characterized 
by the feedback loop pic- 
tured above. Fundamental 
aspects of this interaction 
are reviewed and considera- 


tion is given to incorpora- 
tion of this information into 
urban planning and design. 


Olgyay, Victor. Design with 
Climate: Bioclimatic Ap- 
proach to Architectural Re- 
gionalism. Princeton, NJ: 
Princeton University Press, 
1963. Hardcover, $28.50. 


Still the basic reference in 
its field. See also Givoni. 


Page, J.K. Application of 
Building Climatology to 
Problems of Housing and 
Building for Human Settle- 
ments. World Meteorologi- 
cal Organization (41 Ave. 
Guiseppe-Motta, 1211 Ge- 
neva, Switz.), technical note 
150, WMO No. 441, 1976. 
64 pp. 


United Nations, World Me- 
teorological Organization. 
Proceedings of the WMO 
Symposium on Meteorology 
as Related to Urban and 
Regional Land-Use Plan- 
ning, Asheville, N.C., 3-7 
November 1975. WMO (41 
Ave. Guiseppe-Motta, 1211 
Geneva, Switz.), WMO No. 
444, 1976. 298 pp. 


U.S. Dept. of Agriculture, 
Forest Service. Proceedings 
of the Conference on Metro- 
politan Physical Environ- 
ment, Syracuse, N.Y., 25-29 
August 1975. U.S. Dept. of 
Agriculture, Forest Service 
(Northeastern Forest Ex- 
periment Station, Upper 
Darby, PA), 1977. 445 pp. 


Proceedings of a joint meet- 
ing of mainly scientists and 
planners at which papers 
were presented on urban 
meteorology, acoustics, air 
quality, vegetation, human 
perception, planning and 
design. In particular, see 
J.P. McTaggart-Cowan and 
J.W.S. Young, “The Surface 
Air Temperature in a Mari- 
time Metropolitan Region”. 
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Microclimate 


Local factors such as elevation, vegetative cover, 
exposure, and the presence of large water bodies 
can cause the climate specific to a site, (microcli- 
mate) to vary from the general climate of the 
larger area (mesoclimate or macroclimate). Mi- 
croclimate refers to the scope of the area stud- 
ied, not the size of the climatic differences, 
which may be considerable. In an urban area, 
for example, the temperature at ground level on 
a hot summer day may vary as much as 16°C 
from one place to another depending on such 
factors as vegetation, structures, surfaces, col- 
ours and textures, air pollution and the presence 
of sunlight or shade. 


Figure 2.13 Temperature Distribution in the Vicinity 
of an Urban Park in Montreal 


Source: T.R. Oke, “The Significance of the Atmosphere in Planning Human 
Settlements”, in E.B. Wiken and G.R. Ironside. Ecological (Biophysical) Land 
Classification in Urban Areas. Proceedings of a Workshop, Canada Committee 
on Ecological (Biophysical) Land Classification, 23 & 24 November 1976, 
Toronto, Ontario (Ottawa: Environment Canada, Lands Directorate, 1977). 


Topography is a major landscape determinant 
of microclimate. Water also has a warming and 
cooling effect, depending partly on the size of 
the water body. Orientation to the sun is impor- 
tant, as those who live on south-facing slopes 
know, as well as wind and the degree of shelter 
from it. 


Unfortunately, microclimate data are not read- 
ily available. Judgements must be made by 
those knowledgeable about architectural design, 
building siting and landscape design and plant- 
ing. Much can be done in the planning and de- 
sign of the outdoor built environment, however, 
both to improve and detract from human com- 
fort and livability. The mass, height, depth and 
length of a big building, for example, can dra- 
matically affect wind speeds around it. We often 
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curse Mother Nature for the howling winds in 
city centres when we should be blaming those 
who designed and built structures as well as 
those who sanctioned these projects. 


Wind speed 1.0 


Smalier Tall buliding 
building 


Figure 2.14 Wind and Buildings 


Adapted from: T.R. Oke, “The Significance of the Atmosphere in Planning 
Human Settlements”, in E.B. Wiken and G.R. Ironside (eds.), Ecological 
(Biophysical) Land Classification in Urban Areas, Proceedings of a Workshop, 
Canada Committee on Ecological (Biophysical) Land Classification, 23 & 24 
November 1976, Toronto, Ontario (Ottawa: Environment Canada, Lands 
Directorate, 1977). 


Modelling techniques for use in planning to ac- 
commodate microclimate conditions have ad- 
vanced significantly in recent years. For exam- 
ple, during planning for the central waterfront 
in Toronto, the Ontario Ministry of the Envi- 
ronment modelled wind and air quality to test 
building height and configurations; planners of 
Harbour Square Park similarly used wind mo- 
delling (water flume) to test different park de- 
sign alternatives aimed at minimizing winds af- 
fecting park users and vegetation. At the 
University of Guelph, Frank Theakson has mo- 
delled snow conditions at the microclimatic 
scale, enabling prediction of wind and snow con- 
ditions surrounding buildings and landscape ele- 
ments. Another example is a wind tunnel study 
conducted by the University of Alberta and 
commissioned by Syncrude Ltd., to examine ef- 
fects of a proposed tailing dyke (60 m above 
ground level) on air quality in the immediate 
plant environs; the analysis identified a poten- 
tially hazardous build-up of ground/low level 
SO, sources which would affect the final dyke 
configuration. Such studies assist planners to 
anticipate, avoid or mitigate problems which are 
beyond easy solution after construction is 
completed. 
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Figure 2.15 A Passive Solar System 


Source: Ontario Ministry of Energy, Turn on the Sun (Toronto: The Ministry, 
1978). 


Microclimate considerations are especially sig- 
nificant in energy conservation. Taking into ac- 
count solar geometry in the design and layout of 
a house, for example, makes it possible to pro- 
vide shade in the summer months when the sun 
is high in the sky, and sunlight in the winter 
when the sun is lower. Careful use of deciduous 
trees can provide shade without interfering with 
solar radiation in the colder seasons when leaves 
have fallen. Communities such as the City of 
Davis, California, have translated these well- 
known but seldom acted-upon facts into plan- 
ning, design and development control measures 
designed to facilitate the use of solar energy and 
increase livability in the human environment. 
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Information Resources 


See also: 

2.2 Climate and Human 
Settlement 

2.7 Energy 


Brainerd, John. Working 
With Nature: A Practical 
Guide. New York: Oxford 
University Press, 1973. 
Hardcover, 517 pp. $17.50. 


Practical examples of how to 
create and maintain favour- 
able microclimatic condi- 
tions beneficial to both hu- 
man and nonhuman life. 


Florida Dept. of Adminis- 
tration, State Energy Office. 
A Planner’s Handbook of 
Energy (with Emphasis on 
Residential Uses). Florida 
Dept. of Administration, 
State Energy Office (108 
Collins Building, Tallahas- 
see, Fla. 32304), Nov. 1975. 
270 pp. $4.50 (cheque pay- 
able to State of Florida, 
Dept. of Administration). 


Chapter 2, “Preliminary 
Considerations Affecting 
Energy Consumption in a 
Single Family Dwelling”, 
covers microclimate consid- 
erations in some detail. 


Laurie, Michael. An Intro- 
duction to Landscape Archi- 
tecture. New York: 
American Elsevier Publish- 
ing Co., 1975. Hardcover, 
214 pp. $25.00. Microclimate 
is covered on pages 169-176. 


McGregor, G.S., “Davis, 
California, Implements En- 
ergy Building Code”, 
Practicing Planner (Ameri- 
can Institute of Planners), 
Feb. 1976. 


The City of Davis (popula- 
tion 30 000, located just out- 
side Sacramento) has avail- 
able several publications 
describing its programs: A 
Strategy for Energy Con- 
servation, $5.00; Davis En- 
ergy Conservation Ordi- 
nance, $3.00; and “Energy 
Conservation News’, a new- 
sletter. Order from Living 
Systems (Route 1, Box 170, 
Winters, CA 95694). Also 
contact Gloria McGregor, 
Director, Community De- 
velopment Dept., City of 
Davis (226 F St., Davis, CA 
95616). 


National Association of 
Home Builders. Cost Effec- 
tive Site Planning, Single 
Family Development. 
NAHB (15th and M St., 
NW, Washington, DC 
20005), 1976. Paperback, 
143 pp. $12.50. 


Chapter II.D, “Energy Con- 
servation Considerations”, 
discusses building siting and 
orientation to facilitate en- 
ergy conservation under 
various sets of climate con- 
ditions. Measures are pro- 
posed to maximize the 
warming effects of solar ra- 
diation (e.g., use south/ 
southeast-facing slopes, cre- 
ate protected sun pockets, 
use darker colours, use exte- 
rior walls and fences to cap- 
ture winter sun and reflect 
warmth into living zones) 
and to reduce the impact of 
cold winter winds (locate 
buildings on lee side of hills 
in wind shadows; use ever- 
greens, berms and walls to 
protect northern exposure; 
use flat or shallow-pitched 
roofs to collect and hold 
snow for added insulation; 
build into the ground). Tips 
for climate modification are 
offered — to make it warmer 
or cooler, breezier or less 
windy, and drier or more 
humid. 


Robinette, Gary O. 
Plants/People/and Envi- 
ronmental Quality. 
Washington, DC: U.S. 
Dept. of the Interior, 1972. 
Paperback, 139 pp. Avail- 
able from U.S. Government 
Printing Office (Supt. of 
Documents, Washington, 
DC 20402), $4.00 + 25% 
outside U.S.A.. 


The “climatological uses of 
plants” such as solar radia- 
tion control, wind control, 
precipitation control and 
temperature control are dis- 
cussed in detail and attrac- 
tively illustrated on pages 
67-101. 
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Air Quality 


Clean fresh air is a mixture of water vapour and 
gases (about 78% nitrogen and 21% oxygen plus 
small quantities of carbon dioxide, argon and 
several other gases) with tiny suspended parti- 
cles like droplets of water and snow, salt crys- 
tals, pollen, etc. Man’s activities have changed 
the composition of the air, especially in urban 
and industrial areas, by altering the concentra- 
tions of “natural” gases and introducing new 
substances. Often the result is what we know as 
air pollution. Though hardly a new problem — 
references to it emerged in the early Middle 
Ages when coal began to be substituted for 
wood — air pollution in recent years has reached 
worldwide proportions. Improvements have oc- 
curred since the first major “incidents”: Meuse 
Valley, Belgium, 1930; Donora, Pennsylvania, 
1948; and the London smog of 1952 which con- 
tributed to 4,000 additional deaths in a week. 
Smoke and soot control have dramatically re- 
duced these emissions. Significant gains have 
also been made in controlling sulfur oxides. But 
national statistics can obscure deteriorating con- 
ditions and pollution episodes continue to occur. 
New pollutants such as PCBs are being discov- 
ered. Respiratory diseases, whose severity is in- 
tensified by air pollution, are on the increase. 
And a return to coal-burning in the near future 
could raise serious new health challenges. Atten- 
tion is also shifting to the long-term effects on 
man, other living things and total ecological sys- 
tems. Air pollution, therefore, continues to be a 
major issue, highly visible and often the focus of 
public concern. 


Air Quality 


Air pollution has been defined for legal purpos- 
es, as the presence in the outdoor atmosphere of 
one or more air contaminants in such quantity 
and duration and under such conditions that 
may cause discomfort to or endanger the health, 
safety and welfare of people, or that may cause 
injury or damage to plant or animal life or prop- 
erty, or that interferes unreasonably with the 
normal enjoyment of life or use of property or 
conduct of business (Winthrop). Table 2.4 sum- 
marizes the sources and effects of the five most 
common air pollutants in Canada. Missing from 
the chart are several that are also significant. 
Photo-chemical oxidants are the chemical com- 
pounds (chiefly ozone, which can adversely af- 
fect crops, and PAN) that form the main com- 
ponents of smog which may result when 
hydrocarbons and nitrogen oxides are exposed 
to sunlight. Heavy metals such as lead, cadmi- 
um, mercury and arsenic have recently caused 
concern. Fluorides especially contaminate 
plants while fluorocarbons as propellants (aero- 
sol cans) pose a long-term threat to the protec- 
tive ozone layer in the atmosphere. Pesticides, 
long the target of environmentalists, recently 
came under close scrutiny in Atlantic Canada 
and British Columbia when a link was sug- 
gested between the disease Reye’s Syndrome 
and the emulsifier used in the spray against the 
spruce budworm. Finally, odorous compounds, 
such as hydrogen sulfide, create considerable 
nuisance problems in populated areas. 


The main source of air pollution is the combus- 
tion of fossil fuels, especially by automobiles 
and power plants. Introduction of the coal-fired 
generating station at Nanticoke in southwestern 
Ontario, for example, resulted in farmers having 
to move from the area because of the sensitivity 
of their crop, white beans, to SO,. Other notable 
sources include iron and steel manufacturing 
(Hamilton and Industrial Cape Breton are 
prominent examples), metal smelting (e.g., the 
Noranda smelter in Quebec), oil refining (nu- 
merous locations), natural gas production 
(which in the Peace River region, for example, 
combines with the presence of acidic soil to ad- 
versely affect agricultural productivity as well as 
posing a health hazard), pulp and paper manu- 
facture (the Dryden Mill of Reed Paper, with its 
massive discharges of mercury and suspected 
consequent effects on the health of Indians who 
eat the fish), and chemical and petrochemical 
operations (Sarnia). 
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Table 2.4 Principal Air Pollutants 


Air Quality 


Pollutant 


Major Sources 


Effects 


Carbon monoxide 
Colourless, odourless, 
tasteless gas, about 97% 
as heavy as air. 


Sulfur oxides 

Chemical compounds of 
sulfur and oxygen, 
principally: 

Sulfur dioxide (SO,). 
Colourless gas with 
pungent, irritating 
odour at concentrations 
of above 3 ppm. 

Sulfur trioxide (SO,). 
Gas, which combines 
with water in the 
atmosphere to form 
sulphuric acid. 


Nitrogen oxides 
Compounds of nitrogen 
and oxygen, principally: 
Nitric oxide (NO) 
Colourless gas. rela- 
tively harmless but 
convertible to: 

Nitrogen dioxide (NO,) 
Gas, normally brownish- 
red in colour. In presence 
of sunshine, can act as 
a trigger for photo- 
chemical reactions 
resulting in smog. 


Hydrocarbons 
Compounds of hydrogen 
and carbon. Major pollu- 
tants result from 
incomplete combustion of 
fuels and evaporation 

of fuels and industrial 
solvents. Exist in air 
primarily as gases 


(methane, ethylene, acety- 


lene, etc.). Benzo-a-pyrene 
is a solid particulate. 


_ Particulates 


Any matter, liquid or 
solid, dispersed in the 
air with individual 


particles smaller than 


500 microns (about 1/50 
of an inch) in diameter. 
May remain airborne 

from a few seconds to 
months. Includes aerosols, 


visible particles, fumes, 


soot. 


Gasoline-powered motor 
vehicles (about % of total 
emissions). Also industrial 
(e.g. petroleum refining) 
and burning. 


Burning of sulfur-bearing 
fuels, such as coal and 
oil, for space heating and 
power generation. Also, 
industrial processes, 


especially petroleum refining 


and non-ferrous smelters. 


Fuel combustion. About 
half from transportation 


fuels, particularly automobile 


gasoline. Also, burning 

of fossil fuels for space 
heating and electric power 
generation. 


Most (approximately 85%) 


emitted from natural sources 


(vegetation, bacterial 
decomposition of organic 
matter). Major man-made 


source is processing, market- 


ing and use of petroleum. 
Vehicle exhausts are 
prime sources; also waste 


incineration. Benzo-a-pyrene 


is found in tobacco smoke. 


Plants generating electricity 
power. Industries. Fires. 
Automobile exhaust (par- 
ticles include lead); diesel 
vehicles are particular 
offenders (10 times as much 
particulate matter per gallon 
as gasoline-powered 
vehicles). 


Humans: CO entering bloodstream interferes with ability 
of blood to transport oxygen, impairing nervous system. 
At high concentrations, kills quickly. Concentration of 
100 ppm, possible in heavy traffic, can cause dizziness, 
headache, lassitude, other symptoms of poisoning; 

can be a traffic hazard. 30 ppm for 8 hours or 120 ppm 
for 1 hour can be serious health risk to sensitive people 
(with heart disease, asthma, for example). 


Humans: SO, alone can irritate upper respiratory tract. 
If absorbed on particulate matter or converted into H,SO,, 
can be carried deep into the lungs where it can injure 
delicate tissue. Prolonged exposure to low levels of 
SO, has been associated with increased deaths due to 
cardiovascular disease in older persons. Higher 

levels may produce increased deaths due respiratory 
diseases and children complaining of cough, mucous 
membrane irritation. 

Plants: Sulfur oxides damage trees and other plants 
especially grains, alfalfa, grapes, white pine, apples. 
Other: Also attack and destroy building materials 
including steel, zinc, paints, nylon and stone. 

High concentrations coupled with high humidity 
reduce visibility and create sulfuric acid. 


Humans: Poorly understood. 13 ppm may cause eye and 
nose irritation. Higher concentrations indicate lung 
damage in animals. 

Plants: Nitrogen oxides restrict plant growth; injuries 
similar to SO,. 


Humans: Most hydrocarbons toxic only at high concen- 
trations. Some, including benzo-a-pyrene have produced 
cancer in animals (one study found that breathing city air 
is equivalent to smoking 7 to 36 cigarettes per day). 

Even low concentrations and certain hydrocarbons react 
with sunshine to produce smog. 


Humans: Some particulates are potentially poisonous or 
disease-producing (e.g., arsenic, asbestos, fluorides, lead). 
Others multiply potential harm of irritant gases (e.g., SO, 
absorbed on particulate matter will penetrate deeper 

into the lungs and damage tissue). Still others speed 
chemical reactions in the atmosphere, producing much 
more harmful substances (e.g. acid rain). 


Source: adapted from Brian J.L. Berry and Frank E. Horton, Urban Environmental Management: Planning for Pollution Control (Englewood Cliffs, NJ: Prentice- 


Hall, 1974). 
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Air pollution affects man and his environment 
in various ways: as a hazard to human health; 
as a threat to vegetation; by altering climatic 
conditions especially through particles acting as 
nuclei around which raindrops form, but also by 
interfering with sunlight; by damaging man- 
made materials and property; by creating haz- 
ards, poor visibility in particular; by generating 
additional costs to repair resulting damage and 
to prevent adverse effects; and by diminishing 
aesthetic, recreational and other environmental 
amenities. 


Air quality varies considerably across Canada. 
Local pollution sources account for only part of 
the difference. Climatic conditions, which can 
concentrate or disperse pollutants in the atmo- 
sphere, are also a factor. Long-distance trans- 
port of air pollutants has recently emerged asa 
problem of major proportions, especially in 
Eastern Canada which lies downwind from the 
big urban-industrial concentrations of the 
United States. 


Figure 2.16 Predominant Paths of Storm Centres 
Affecting Eastern North America 


Source: Reg Lang and Audrey Armour, Oakville Environmental Report: A Case 
Study in Environmental Planning (Toronto: Lang Armour Associates. 1977) 
Reproduced with permission 


Air Quality 


Measures such as the building of tall stacks to 
disperse pollutants away from the local area can 
contribute to long-distance air pollution if they 
enter one of the higher-level fast-moving air 
streams. Acid rain is an example, caused when 
sulfur dioxide is oxidized in the atmosphere to 
sulfur trioxide which combines with water vap- 
our and particulates to form sulfuric acid and 
sulfates; it can end up many miles sometimes 
continents away from the industrial area where 
the gases originated. In places such as north- 
central Ontario (Sudbury is the site of the 
world’s largest single point source of sulfur diox- 
ide), upper New York and the Scandinavian 
countries, acid rain has destroyed virtually all 
aquatic life in some lakes and acidity levels in 
others are steadily increasing. 


Concentration of pollutants in the air depends 
both on the height and rate of emission and the 
ventilation available. Lake-fronting communi- 
ties, for example, should do everything possible 
to maintain the air flow, especially the natural 
land-water breezes (which also modify the local 
climate). Pollutants also vary according to the 
form and pattern of a given urban area, its in- 
dustry mix and the extent of emission control 
exercised. Opportunities exist through local and 
regional planning, therefore, to introduce air 
quality considerations into local and regional 
planning and decision-making processes. 


One problem is the absence of comprehensive 
data on air quality, now and in the future, and 
the difficulty of measuring it because the instru- 
mentation is costly or unavailable. A few of the 
larger Canadian centres measure the main pol- 
lutants — principally SO, and suspended partic- 
ulate matter and sometimes CO, hydrocarbons 
and nitrogen oxides — but only at a few stations. 
That overlooks a lot of pollutants, provides only 
partial coverage and gives no data whatsoever 
for smaller centres and rural areas. Another 
problem is the discrepancy in the criteria used 
to judge the seriousness of each pollutant. For 
example, for suspended particulates the concern 
is with total weight of airborne particulate mat- 
ter, a crude measure that fails to distinguish 
tiny particles which can penetrate the lungs 
from larger ones which cannot. Further, the 
standards themselves are open to question. The 
relationship between a particular level of pollu- 
tant and a given effect is often tenuous, making 
the standard arbitrary and opening up the pos- 
sibility of defining away the problem by raising 
the standard, a practice that has been suggested 
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Figure 2.17 Air Quality Indicators (Sulfur Dioxide 
Concentration) for Various Canadian Centres 


Source: Ministry of State for Urban Affairs. Urban Indicators: Quality of Life 
Comparisons for Canadian Cities (Ottawa: MSUA, 1976). 


in connection with mercury pollution, although 


in most cases the standards, based on best-avail- 


able knowledge, tend to be conservative. 


Table 2.5 Air Quality Standards Under the Clean 
Air Act, 1978 


Pollutant Upper Range of Tolerable Level 


Particulate matter 400 micrograms/cu. metre 
(24-hour average) 
Sulfur dioxide 800 micrograms/cu. metre 
(24-hour average) 
Carbon monoxide 20 micrograms/cu. metre 
(8-hour average) 
Nitrogen dioxide 300 micrograms/cu. metre 
(24-hour average) 
1 000 micrograms/cu. metre 
(1-hour average) 
Oxidants 300 micrograms/cu. metre 
(1-hour average) 
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All of the foregoing refers primarily to the out- 
door environment. Yet it is the indoor 
environment which most of us experience for 
the greater part of our lives. Air quality here is 
equally vital. Some attention has been directed 
to the workplace, especially for industries such 
as uranium mining and processing, production 
of iron and steel, more recently industries ex- 
tracting or processing asbestos, and the manu- 
facture of hazardous chemicals. Office environ- 
ments have only begun to receive attention, 
mainly with respect to the quality of recycled 
air in air-conditioned buildings and the possible 
detrimental effects of fluorescent lighting. On 
another front, tobacco smoke has become a pop- 
ular issue; organizations such as the Non- 
Smokers Rights Association, created to battle 
for smoke-free public areas, argue that “invol- 
untary smoking” represents a major health haz- 
ard and an infringement on the right to clean 
air. Cities such as Toronto have enacted bylaws 
to prohibit or limit smoking in certain public 
places. 


59 


Environmental Resources 


Such problems, however difficult, lie within our 
capability to solve them. For other air quality 
problems such as acid rain, real solutions will 
strike deep at an urban-industrial society (poli- 
tics, economics, energy, lifestyle) and severely 
challenge its ability to adapt. As Hall states, 
“The formidable task now at hand is to strike 
the crucial but delicate balance between chang- 
ing the conditions that have created the acid 


rain dilemma and adapting to those conditions’. 


Case Study 11 
Acid Rain in South-Central Ontario 


A recent study by the Ontario Ministry of the 
Environment found the precipitation in this 
part of Canada to have a mean pH between 3.95 
and 4.38 with frequent “events” over 4.0 (neu- 
tral water has a pH of 7.0; water with a pH of 
less than 5.5 will cause death of some fish spe- 
cies). South-central Ontario’s precipitation is 
more acidic than in the Sudbury region (where 
various lakes are already “dead’”’) or Scandina- 
via, and as acidic as in north eastern United 
States (where it presents a major problem for 
aquatic life, crops and property). A major com- 
ponent of total acidity is strong mineral acid. 
The report is careful to say that the source is 
uncertain but “contributions from smelting op- 
erations to the N and NW and large urban areas 
to the SE-SW are probable’’. Because most 
lakes in south-central Ontario have low buffer- 
ing capacity, high acid loadings are likely to 
tend to acidification in the foreseeable future. 
The report concludes: 


The potential effects of acidic precipitation in 
Ontario are extremely serious; both aquatic 
and terrestrial damage have been docu- 
mented in other parts of the world. Because a 
large portion of Ontario is underlain by Pre- 
cambian rock, the region that can possibly be 
affected is large. There is no doubt that 
should current acid loadings continue in 
south-central Ontario, the acidification of a 


large number of lakes and streams will 
follow. 


See: P.J. Dillon et al., Acidic Precipitation in 
South-Central Ontario: Recent Observations 
(Ontario Ministry of the Environment, Box 213, 
Rexdale, Ont.), Sept. 1977. 


See: Ross Howard, “Inco Fumes are Tracked to 
Toronto”, Toronto Star, 12 August 1978. 
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See also: 

2.2 Climate and Human 
Settlement 

2.5 Vegetation 

4.5 Transportation 


Bates, David V. A Citizen’s 
Guide to Air Pollution. 
Montreal: McGill-Queen’s 
University Press, 1972. Pa- 
perback, $3.25. 


Volume 2 in the series ““En- 
vironmental Damage and 
Control in Canada”, spon- 
sored by the Canadian Soci- 
ety of Zoologists. A concise 
statement of the nature of 
air pollution problems with 
Canadian examples. 


Berry, Brian J.L. and Hor- 
ton, Frank, E. Urban Envi- 
ronmental Management: 
Planning for Pollution Con- 
trol. Englewood Cliffs, NJ: 
Prentice-Hall, 1974. Hard- 
cover, 425 pp. $14.95. 


Chapter 4, pages 81-123, 
covers the nature of air pol- 
lution: sources of the key 
pollutants, the meteorology 
of air pollution, surveillance 
systems and perception of 
air pollution. Chapter 5, 
pages 124-166, discusses air 
pollution control in the 
United States and economic 
analysis for effective air-re- 
source planning, especially 
the use of cost/benefit anal- 
ysis and the assessment of 
air pollution effects. 


Berry, Brian J.L. et al. Land 
Use, Urban Form and Envi- 
ronmental Quality. Univer- 
sity of Chicago, Dept. of Ge- 
ography (5228 S. University 
Ave., Chicago IL 60637), Re- 
search Paper No. 155, 1974. 
Paperback, 440 pp. $5.00. 
Air quality (including pesti- 
cides, noise and radiation) is 
extensively covered in this 
study of the ways in which 
urban form and land use af- 
fect the nature and inten- 
sity of environmental pollu- 
ton, both inter- and intra- 
regionally. A key point 
made is that a critical need 
exists to understand the 
processes that give all com- 
plex systems order, not 
merely to observe and at- 
tack symptoms such as air 
pollution. Annotated fur- 
ther in 4.2 Urbanization. 


Bower, Blair T. and Sewell, 
W.R. Derrick. Selecting 
Strategies for Air-Quality 
Management. Ottawa: 
Dept. of Energy, Mines and 
Resources, 1971. 47 pp. 
Available from Supply and 
Services Canada, Printing 
and Publishing (Ottawa 
K1A 089. $1.50. 


British Columbia. Ministry 
of the Environment, Water 
Investigations Branch. 
Kootenay Air and Water 
Quality Study. Phase II: Air 
Quality in the Elkford- 
Sparwood-Fernie Region. 
The Ministry (Parliament 
Buildings, Victoria 

V8V 1X4), April 1978. 93 pp. 
Annotated in 4.4 Resource 
Development. 


Central Waterfront Plan- 
ning Committee. Air Qual- 
ity Information Base. City 
of Toronto Planning Board 
(City Hall, Toronto 

M5H 2N2), 1976. $2.00. 


Part of a series of reports 
prepared during planning 
for the waterfront. 


Chanasyk, Victor. The Hal- 
dimand-Norfolk Environ- 
mental Appraisal. Volume 
1: Inventory and Analysis. 
Toronto: Ont. Ministry of 
Treasury, Economics and 
Intergovernmental Affairs, 
1970. Available from Gov- 
ernment of Ontario Book- 
store (880 Bay St., Toronto 
M7A I1NB), $10.00 (Vols. 1 
and 2), cheque payable to 
Treasurer of Ontario. 


The Ontario Government 
commissioned this compre- 
hensive appraisal of the nat- 
ural, recreational, land- 
scape, agricultural and 
scenic resources of a 

2,000 square mile (5 180 
km?) area planned for major 
industrial (steel mill) devel- 
opment. Appendix 2 “Me- 
teorology and Air Pollution 
Climatology”, relates these 
two factors for the area in 
question and examines the 
relevance of various regional 
air pollution simulation 
models. 
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Environment Canada, Envi- 
ronmental Protection Ser- 
vice, Air Pollution Control 
Directorate. An Annotated 
Bibliography of Canadian 
Air Pollution Literature: 
Supplement. The Director- 
ate (Ottawa K1A 1C8), Re- 
port En 42-3/77-1, 1978. 

69 pp. Free. 


An annotated and categor- 
ized listing of litterature 
published since mid-1973, 
supplementing Report 
EPS-3-AP-75-2. 


Forrest, Anne, ‘Breathing 
Can Be Injurious to Your 
Health”, Alternatives, 
Vol. 6, No. 3, Spring 1977, 
pp. 14-17. 


Reports on air pollution and 
cancer deaths in the Hamil- 
ton, Ontario area. Similar 
articles in this journal in- 
clude: Femida Handy, “Air 
Quality and Income in 
Hamilton, Ontario’, Spring 
1977; and J.R. Kraner, “At- 
mospheric Composition and 
Precipitation of the Sud- 
bury Region”, Spring 1973. 


Grandjean, E. and Gilgen, 
A. Environmental Factors 
in Urban Planning. 
London: Taylor & Francis 
Ltd., 1976. Hardcover, 106 
pp. $24.50. 


Part 1, pp. 3-60, covers air 
pollution (sources, extent, 
effects of weather condi- 

_ tions, effects on human 
health, measurement and 
abatement). Part 2, 

pp. 71-127, deals with noise 
(nature, effects on people, 
road noise and aircraft 
noise). The rest of the book 
is on urban open spaces and 
on sunlight and natural 
lighting indoors. 


Hagevik, George, Mandelk- 
er, D. and Brail, R. The 
Contribution of Urban 
Planning to Air Quality. 
Washington, DC: U.S. Envi- 
ronmental Protection Agen- 
_ cy, 1974. 477 pp. Available 

_ from National Technical In- 
formation Service (5285 
Port Royal Road, Spring- 
field, VA 22161). 


_ Probably the most extensive 
source currently available 
on the relationship of air 
quality to urban land use 


planning. First, the Clean 
Air Act of 1970 is analyzed 
as it relates to land use con- 
trols. Then the problems re- 
lating land use planning and 
air quality at the state level 
are defined with special at- 
tention to Vermont and 
Maine, leaders in this re- 
gard. Administrative review 
procedures (including envi- 
ronmental assessment) for 
relating land use planning 
to air quality management 
are examined next. Buffer 
zones are studied as are air 
pollution control techni- 
ques. Selected local controls, 
especially performance stan- 
dards, zoning and building 
design, receive similar atten- 
tion. Methods of estimating 
emissions from land use cat- 
egories are reviewed. The re- 
maining chapters discuss 
the dispersion of pollutants 
by meteorological influ- 
ences, air quality manage- 
ment in California, and 
“non-degradation” (a policy 
providing that air quality in 
certain parts of the country, 
if higher than federal stan- 
dards, should not be allowed 
to deteriorate significantly). 
Recommendations are pre- 
sented for both the land use 
planner and the air pollu- 
tion control official. 


Hagevik, G., Mandelker, 
D.R. and Brail, R.K. Air 
Quality Management and 
Land Use Planning: Legal, 
Administrative and Metho- 
dological Perspectives. New 
York: Praeger, 1974. Hard- 
cover, 336 pp. $20.00. 


Hall, Robert F., “Acid Rain 
Dilemma Sparks Broader 
Issues”, New York State En- 
vironment, Vol. 7, No. 11, 
June 1978 (monthly; $2.50 a 
year from N.Y.S. Environ- 
ment, P.O. Box 905, Lat- 
ham, NY 12110). 


An updating of an early ex- 
tensive article (N.Y.S. 
Environment, July 1975) de- 
scribing the results of the 12 
year study on acid rain. 
Sudbury is a key source of 
the New York problem 
where more than half of the 
lakes in the Adirondacks 
above 600 m have become 
highly acidic, 90% of them 
to the point where they are 
devoid of fish. The author 
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points out (from Toffler) 
that while only in the last 
two lifetimes has anyone 
anywhere used an electric 
motor, ours is the lifetime 
that first saw lakes without 
fish. 


Henderson, John J. et al. 
Indoor-Outdoor Air Pollu- 
tion Relationships. Volume 
11, An Annotated Bibliogra- 
phy. U.S. Environmental 
Protection Agency (Office of 
Research and Development, 
National Environmental 
Research Centre, Research 
Triangle Park, NC 27711), 
1973. 42 pp. 


107 sources on an air-quality 
relationship often ignored. 


Indorair. Quarterly newslet- 
ter of the Non-Smokers 
Rights Association (Suite 
404, 455 Spadina Ave., To- 
ronto M5S 2G8). $1.00 per 
copy or available with mem- 
bership in the NSRA. 


Comparable organizations 
exist elsewhere in Canada. 
See also: Dept. of National 
Health and Welfare, Long 
Range Health Planning 
Branch and Non-Medical 
Use of Drugs Directorate, 
Smoking and Health in 
Canada (Health and Wel- 
fare Canada, Ottawa 

K1A 0K9), March 1977, 
166 pp. Free. 


Keyes, Dale L. Land Devel- 
opment and the Natural En- 
vironment: Estimating 
Impacts. The Urban Insti- 
tute (2100 M St., NW, 
Washington, DC 20037), 
1976. 128 pp. $4.95. 

Air quality is discussed in 
Part 1, pages 7-47, including 
adverse effects of air pollu- 
tion, principles of emission 
and atmospheric dispersion, 
air quality impacts of land 
development, measures and 
standards of air quality, 
measurement and estima- 
tion procedures, and conclu- 
sions relevant to the 
planner. 


Keyes, Dale L. Metropolitan 
Development and Air Quali- 
ty. The Urban Institute 
(2100 M St., NW, Washing- 
ton, DC 20037), April 1977. 
102 pp. Not for general 
circulation. 


This study investigates the 
relationships between met- 
ropolitan form (the spatial 
arrangement of urban activ- 
ities) and air quality with 
particular reference to sul- 
fur dioxide, particulates, 
carbon monoxide and pho- 
tochemical oxidants. It con- 
cludes that no broad gener- 
alization on these 
relationships is justified; 
reference must be made to 
individual pollutants. Sulfur 
dioxide and particulates are 
less a function of land use 
arrangements than of indus- 
try characteristics; metro- 
politan patterns, however, 
do affect the distance be- 
tween point sources and ex- 
posed population. Carbon 
monoxide, though largely a 
mobile source, is simlarly in- 
fluenced by metropolitan 
patterns through the spatial 
distribution of trip origins 
and destinations. On the 
other hand, photochemical 
oxidants and nitrogen diox- 
ide which result from com- 
plex chains of chemical reac- 
tions, cannot yet be related 
to urban patterns. Opportu- 
nities do exist to influence 
air pollution (SO,, particu- 
lates, CO) in both the plan- 
ning and regulatory aspects 
of urban management. The 
author argues that land use 
controls should be a supple- 
ment to the direct regula- 
tion of emissions from point 
sources. He identifies tra- 
deoffs between air pollution 
and density (e.g., with re- 
spect to CO, lower densities 
produce greater distances 
between sources and recep- 
tors but create higher emis- 
sion levels due to increased 
travel) and discusses the so- 
cial implications of air pollu- 
tion (who benefits/pays). 


Kitzweg, Jerry A., “Urban 
Planning and Air Pollution 
Control”, Journal of the 
American Institute of Plan- 
ners, Vol. 39, No. 2, March 
1973, pp. 82-92. 


Rigorous attempts to in- 
clude air pollution consider- 
ations in urban planning, or 
to indicate land use policies 
or controls in programs for 
achieving air-quality stan- 
dards, are rare and recent. 
This article reviews U.S. 
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federal legislative attempts 
to introduce air pollution 
into urban planning, then 
describes five research pro- 
jects aimed at delineating 
the interrelationships be- 
tween air quality and the in- 
tensity and spatial distribu- 
tion of human activity at 
urban and metropolitan 
scales. Proposals examined 
include zoning to limit emis- 
sion density, a mathemati- 
cal dispersion model to esti- 
mate CO, forecasting air 
pollution potentials of alter- 
native plans and evaluating 
their desirability, effect of 
roadway configurations on 
an air pollution concentra- 
tions, and effect of building 
design on indoor air quality. 


Lave, L. and E. Seshkin, 
“Air Pollution and Human 
Health”, Science 169, 

21 August 1970, pp. 723-733. 


Liptak, B.G. (ed.). Environ- 
mental Engineers Hand- 
book. Volume 2: Air Pollu- 
tion. Radner, PA: Chulton 
Book Co., 1974. Hardcover, 
$35.00. 


“Long-Range Transport of 
Atmospheric Pollutants”. 
Forestry Resource Newslet- 
ter, Autumn, 1977 (Great 
Lakes Forest Resource Cen- 
tre, P.O. Box 490, Sault Ste. 
Marie, Ont. P6A 5M7), and 
G.A. McBean, The Long- 
Range Transport of A Pol- 
lutants Program, paper pre- 
sented to Western and 
Northern Regional Board, 
Saskatoon, May 1977. Envi- 
ronment Canada, LRTAP 
Program, Ottawa 

K1A 0H8). 


Environment Canada is 
conducting a major study of 
the transport of air pollu- 
tants over hundreds to 
thousands of kilometres. Of 
particular concern are acid 
rain leading to increased ac- 
idity of lakes and conse- 
quent decline of fish stocks 
(e.g., the pH of George Lake 
in the La Cloche Mountains 
near Georgian Bay has 
changed from 6+ in 1961 to 
less than 5 in 1973 causing 
elimination of some fish spe- 
cies and drastic effects on 
others) and the concentra- 
tion of particulate sulfate. 
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Main sources of atmos- 
pheric sulfates are primary 
smelters and natural gas 
processing plants. The 
study involved four working 
groups: emission/control/a- 
batement, atmospheric 
transport, aquatic effects, 
and terrestrial effects. 

G.A. McBean (Environment 
Canada) is Chairman of the 
LRTAP Scientific Commit- 
tee. 


Loughlin, F.S. The Clean 
Air Act — Compilation of 
Regulations and Guidelines. 
Environment Canada, Envi- 
ronmental Protection Ser- 
vice (Ottawa K1A 1C8), 
Nov. 1977. 68 pp. Free. 


Includes ambient air quality 
objectives and regulations 
(sulfur dioxide, suspended 
particulate, carbon monox- 
ide, oxidants, nitrogen diox- 
ide, lead-free and leaded 
gasoline, lead, arsenic, as- 
bestos, mercury and chemi- 
cal composition of fuels), as- 
bestos, mercury and 
guidelines (cement, asphalt 
paving, metallurgical and 
arctic mining industries) un- 
der the Act. 


National Research Council 
of Canada, Associate Com- 
mittee on Scientific Criteria 
for Environmental Quality 
(Ottawa K1A OR6). Various 
publications on air 
pollutants. 


Nicholl, C.S. and Choquette, 
P.J. Ambient Air Quality 
1970-74: A Statistical Anal- 
ysis. Fisheries and Environ- 
ment Canada, Air Pollution 
Control Directorate (Ottawa 
K1A 0H3), Feb. 1977. 69 pp. 


Found that air pollution lev- 
els (for the pollutants mea- 
sured) generally decreased 
across Canada between 1970 
and 1974. Most of the de- 
crease for SO, and CO, how- 
ever, occurred in the 1970-73 
period, with a levelling off 
shown in 1973-74. Recent 
Ontario studies show similar 
results, with the leveling off 
period continuing to the 
present. Significant regional 
variations exist across 
Canada. 


Real Estate Research Cor- 
poration. The Costs of 
Sprawl: Environmental and 
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Economic Costs of Alterna- 
tive Residential Develop- 
ment Patterns at the Urban 
Fringe. Detailed Cost Anal- 
ysis. U.S. Government 
Printing Office (Supt. of 
Documents, Washington, 
DC 20402), 1974. Paper- 
back, 278 pp. Catalogue No. 
PREX 14.2:SP7/2, $3.45 + 
25% outside U.S.A. 


Chapter V.D includes air 
pollution. Compares levels 
of emissions (of particulates, 
sulfur and nitrogen oxides, 
carbon monoxide, hydrocar- 
bons) resulting from natural 
gas use in five different 
neighbourhood layouts (sin- 
gle famility, clustered, town- 
house, walk-up apartments, 
high-rise apartments, and 
residential mix). 


Rydell, Peter and Schwartz. 
‘Air Pollution and Urban 
Form: A Review of Current 
Literature’, Journal of the 
American Institute of Plan- 
ners, March 1968. 


Soyka, Fred with Edmonds, 
Alan. The Ion Effect: How 
Electricity Rules Your Life 
and Health. Lester and Or- 
pen Ltd. (42 Charles St. E., 
Toronto M4Y 17T4), 1977. 
Hardcover, 181 pp. $7.95. 


A Canadian businessman/ 
engineer and a journalist 
raise controversial questions 
concerning the effect of neg- 
ative and positive ions in 
the air. They claim that ex- 
cessive positive ions which 
often accompany weather 
disturbances, create disturb- 
ances, create feelings of anx- 
iety in sensitive people and 
can induce heat attacks, mi- 
graine headaches, allergies, 
arthritis and other ill ef- 
fects. Since city air and 
most central-heated air con- 
ditioned environments con- 
tain too few negative ions, 
most of us are exposed often 
to “pos-ion poisoning”. The 
book suggest some remedies. 


Sparrow, C.J. and Foster, L. 
An Annotated Bibliography 
of Canadian Air Pollution 
Literature. Environment 
Canada, Environmental 
Protection Service, Air Pol- 
lution Control Directorate 
(Ottawa K1A 1C8), April 
1975. Free. 


State of California, Air Re- 
sources Board. Air Quality 
— Land Use Considerations 
in Ongoing State Planning 
Process. The Board (1709 
Eleventh St., Sacramento, 
CA), Sept. 1974. 10 pp. 


Surveyed various state 
agencies to find out how 
their programs related to 
the State’s goals for clean 
air, and how their planning 
processes related to plan- 
ning for air quality. A lack 
of adequate air quality con- 
sideration in several agen- 
cies and absence of neces- 
sary expertise in most was 
found. Environmental im- 
pact review processes, which 
have introduced air quality 
concerns in planning pro- 
cesses, are often too late; 
earlier consideration is re- 
quired. Interagency coordi- 
nation is a prime problem. 


Tollan, H. (ed). Annotated 
Bibliography 1974-77, 
SNSF Project — Acid Pre- 
cipitation: Effects on Forest 
and Fish. SNSF Project 
(Box 6, 1432 AAS — NLH, 
Norway), 1978. 


Full coverage of Norwegian 
studies on acid rain. 


Van Nest, William J. and 
Hagevik, George H. Air Pol- 
lution and Urban Planning: 
A Selective Annotated Bibli- 
ography. Council of Plan- 
ning Librarians (P.O. Box 
229, Monticello, IL 62856), 
Exchange Bibliography 
#257, 1972. 64 pp. $6.50. 


Winthrop, 8.0. Air Pollu- 
tion in the Urban Environ- 
ment. Ottawa, Ont.: Envi- 
ronment Canada, 1973 
(published 1976). 11 pp. 
Available from Supply and 
Services Canada (Printing 
and Publishing, Ottawa 
K1A 089), $0.75. 


A concise review of the na- 
ture of the problem, main 

sources of air pollution, its 
effects present control me- 
thods, economic considera- 
tions and future prospects. 


Young, J.W.S. Public Per- 
ception of Air Quality in 
New Brunswick. Environ- 
ment New Brunswick (P.O. 
Box 6000, Fredericton, N.B. 
E3B 5H1), Report 1-7601, 
1976. 
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Most radiation in the atmosphere comes from 
natural sources. For the past 30 years, however, 
man has been putting additional amounts into 
the atmosphere through nuclear explosions and 
fallout, use of radio-isotopes in medicine and re- 
search, operation of nuclear power plants, man- 
ufacture and transport of nuclear materials, and 
recently the disintegration of nuclear-powered 
satellites and other “space junk”. 


Radioactivity 


Plants 


Animals 


People 


Figure 2.18 How Radioactivity Affects Man 


Rem is the unit for measuring the effective en- 
ergy absorbed from a particular radiation in bio- 
logical tissue; a mrem is 1/1000 rem. The ac- 
cepted maximum yearly individual dose, 
determined by the Atomic Energy Control 
Board, is 500 mrem. The International Commis- 
sion on Radiological Protection suggests 170 
mrem for large segments of the public. Natural 
background levels of radiation, according to the 
Hare report (Aikin et al.), are about 100 mrem 
per year across Canada. Man-made radiation 
contributes another 40 mrem, 35 of it from diag- 
nostic X-rays. Nuclear fallout produces a fur- 
ther 6 mrem and occupational exposure and 
miscellaneous sources average an additional 4 
mrem or so. The total then, averaged across the 
country, is said to be about 150 mrem per year. 


However, these points are worth noting. First, 
different sources give different estimates for av- 
erage exposures, with 180-200 mrem being cited 
often. Second, significant variations in back- 
ground levels occur from place to place. Third, 
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fallout levels are relatively low at present but in- 
crease sharply whenever a nuclear device is 
tested (as in China, 1976 and 1977). This effect 
is likely to recur from time to time in future. 
Fourth, some individuals are much more expo- 
sed to radiation than others (workers in ura- 


_ nium mines and other nuclear facilities, opera- 


tors of radiological equipment, etc.) and certain 
activities increase the exposure (flying from 
Montreal to Vancouver adds 5 mrem). Fifth, 
wide variations exist among individuals accord- 
ing to how much radiation they receive from X- 
rays (a single chest X-ray can produce 50 mrem 
and a pelvic examination is said to be capable of 
reaching 200). Sixth, some individuals are more 
predisposed to radiation damage than others 
(e.g. persons with allergies, asthma, heart dis- 
ease and diabetes, and people who smoke). And 
finally, various authorities argue that, consider- 
ing the uncertainties and risk involved, there 
are no safe dose limits for radiation. 


Radiation is of concern for four reasons. First, a 
large dose produces acute physical damage, even 
death, to living organisms. Second, smaller 
doses sustained over longer periods of time, 
whether received directly or via concentration of 
radionuclides such as strontium-90 in food 
chains, can result in delayed physical damage, 
especially cancers and prenatal abnormalities. 
Third, genetic damage may occur to entire pop- 
ulations. Fourth, substantial hazards, in the 
special problem category of low probability but 
high risk, are associated with the use of nuclear 
fission as a source of energy, and that includes 


| Figure 2.19 Uranium Deposits in Canada 


Sources: Energy, Mines and Resources Canada, An Energy Policy for Canada, 
Phase 1. Volume I] — Appendices (Ottawa: Supply and Services Canada, 1973). 
Energy Mines and Resources Canada, Energy Update 1977 (Ottawa: Supply and 
Services Canada, 1978). 
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the unresolved question of how and where to 
dispose of high-level radioactive wastes. Perhaps 
these wastes may constitute a resource since 
they contain exploitable energy; this includes 
waste heat from reactors which has potential 
applications to agriculture. 


Figure 2.20 Nuclear Facilities in Canada and 
Northern U.S.A. 


Main source: Canadian Nuclear Association and Nuclear Engineering 
International, April 1977. 


Canadian Facilities 


Whiteshell Nuclear Research Establishment 
Bruce Nuclear Power Plant 

Douglas Point Nuclear Power Plant 
Pickering Nuclear Power Plant 

Darlington Nuclear Power Plant 

Nuclear Power Demonstration Station 
Chalk River Nuclear Laboratory 

Gentilly Nuclear Power Plant 

Point Lepreau Nuclear Power Plant 


OMONIADTDMNA HAWN — 


Radiation as an environmental problem varies 
in severity across the country. Especially af- 
fected are areas where background levels of radi- 
ation are high (communities such as Port Hope, 
where radioactive materials were used for con- 
struction purposes, and others near exposed ura- 
nium sources where radon gas accumulates), 
where fallout tends to land, and where other air 
pollutants may act synergistically with radia- 
tion. Areas where nuclear facilities exist or are 
proposed (mainly Ontario, more recently Que- 
bec and New Brunswick, and possibly Manito- 
ba) are also more susceptible to radiation-re- 
lated problems. The 1977 report of the 
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{nternational Joint Commission (see 2.3 Water 
Quality), expressed concern over the increase in 
nuclear plants on the Great Lakes shore in the 
absence of a joint Canada-U.S. policy on 
radioactivity. 


A special problem for the environmental plan- 
ner is that information on causes and effects of 
radiation is highly technical, fragmented and of- 
ten inaccessible — no single source exists relating 
radiation to other aspects of environmental 
planning — and difficult to assess, especially the 
possibilities of nuclear accident with associated 
damage and fallout on nearby and downwind 
areas. 


Case Study 12 
Radioactive Snow in the N.W.T. 


In February 1978, residents of Fort Resolution 
were warned not to use the top layer of snow for 
making tea and not to eat the bones of game an- 
imals because of the discovery of a dusting of ra- 
dioactive particles. Scientists believed they were 
residue from the nuclear core of a Soviet satel- 
lite that fell from orbit in January. Dr. Roger 
Eaton of Canada’s Atomic Energy Control 
Board told reporters that the radioactive ash 
discovered at Fort Resolution and Pine Point 
and a broad track on the ice of Great Slave Lake 
had distinct properties indicating it was from 
the nuclear core. About 30 radioactive particles 
were found in the town of Fort Resolution. 

Dr. Eaton said their radioactivity reading was 
low but exposure to even one or two of them 
could affect human or animal health. These ra- 
dioactive particles, which ranged in size from 
buckshot to peppergrains and were scattered at 
about three particles per square kilometre, were 
not detected in initial searches; they were iden- 
tified a month after the satellite fell on earth, by 
helicopters flying search grids at 50 feet above 
the ground. 


Dr. Eaton said the particles in populated areas 
would be picked up but it would be impossible 
to recover all the particles that fell in the vast 
wilderness. He took the position that determin- 
ing the full extent of the environmental and 
health hazards was the responsibility of the De- 
partment of the Environment and other federal 
and territorial departments, none of which had 


at that time communicated any information to 
NWT residents. 


See: “Tea from Snow Risks Atomic IIs, NWT 
Village Told”, Globe and Mail, 28 Feb. 1978. 
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Case Study 13 

Radon Build-Up, in Homes: 

Ontario’s Regulatory Approach 
Submitted by Beverley Hanna Thorpe, Ont. 
Ministry of the Environment 


Radon is a chemically inert radioactive gas 
found in nature throughout Canada but espe- 
cially in areas of uranium mining, processing 
and waste disposal (e.g., mine tailings). Radon 
can cause lung cancer. 


Ontario is the site of much of the uranium-re- 
lated activity in Canada (Saskatchewan is also 
prominent in this regard). Concern exists that 
radon build-up from natural and man-made 
sources exists or may exist in homes in parts of 
Ontario such as Elliot Lake, Bancroft and Port 
Hope. Controls of levels in homes in relevant 
areas is proposed using performance standards 
and amendments to the Building Code Act reg- 
ulations. Responsibility for enforcement will fall 
on municipal building inspectors. A description 
of the standards and procedures is contained in 
the following report, coordinated by the Ontario 
Ministry of Housing and presented to the Envi- 
ronmental Assessment Board in March, 1978: 
Elliot Lake: Protection from Radiation in New 
Housing, February 1978 (available free from 
Ministry of Housing, Policy and Program De- 
velopment Secretariat, 3rd Floor, 56 Wellesley 
St. W., Toronto M7A 2K4). 


After hearing the Government’s presentation, 
cross-examination and evidence-in-chief from 
the two mining companies (Rio Algom Ltd. and 
Denison Mines Ltd.) and the United Steel 
Workers of America, the Environmental Assess- 
ment Board issued a report to the Government 
on the issue of criteria and approval procedures 
with respect to naturally occurring radiation. 
The Board reached conclusions on the issues of 
radon and radon daughter criterion, gamma ra- 
diation, testing procedures, techniques of con- 
struction and methods of ensuring compliance. 
On the issue of radon gas the Board was satis- 
fied that the Province had acted reasonably in 
adopting the 0.02 Working Level Criterion for 
radon and radon daughters. The Board sug- 
gested that the Government should review the 
available data on low-level radiation and re-e- 
valuate the criterion which it has selected on a 
continuing basis. As the state-of-the-art knowl- 
edge on low-level radiation effects is primarily 
based on extrapolation from observed effects at 
high levels of exposure, continuing scientific in- 
vestigation is required. Copies of the Board’s re- 
port, Criteria and Approval Procedures — Nat- 
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urally Occurring Radiation in New 
Construction, Special Sitting, Elliot Lake Hear- 
ing, are available free of charge from the On- 
tario Environmental Assessment Board (5th 
Floor, 1 St. Clair Ave. West, Toronto, Ont. 
M4V 1J7). 


An alternate viewpoint on this controversial is- 
sue is presented in Gordon Edwards, Estimating 
Lung Cancer, published by the Canadian Coali- 
tion for Nuclear Responsibility (2010 Mackay 
St., Montreal, Que. A3G 2J1), $3.00, and in the 
article “Radon Gas in Buildings. ...in Homes”, 
CCNR Transitions, June 1978. 
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See also: 
2.7 Energy 
4.7 Energy Projects 


Aikin, A.M., Harrison, J.M. 
and Hare, F.K. The Man- 
agement of Canada’s Nu- 
clear Waste. Dept. of Ener- 
gy, Mines and Resources 
(Ottawa K1A 0E4), Aug. 
1977. Paperback, 63 pp. 
Free. 


The Hare Report, commis- 
sioned as a study on safe 
long-term storage of high- 
level radioactive waste in 
Canada, outlines the types 
and expected qualities of 
these wastes (including a 
clear, brief section on how 
reactors function), examines 
present methods of waste 
management, considers en- 
vironmental and health im- 
pacts reflecting public con- 
cerns, looks at final disposal 
methods, and recommends 
as the preferred policy op- 
tion a national plan (1978- 
2000) for the management 
and disposal of nuclear 
wastes. It concludes, ‘““There 
are good prospects for the 
safe, permanent disposal of 
reactor wastes and irradi- 
ated fuel, and we see no rea- 
son why the disposal prob- 
lem need delay the 
country’s nuclear power 
program, provided that the 
government proceeds imme- 
diately to the program of re- 
search and development in 
the following (18) recom- 
mendations”. In June 1978, 
the governments of Ontario 
agreed to launch the first 
phase of 25-year nuclear 
waste management pro- 
gram, as recommended by 
the foregoing report. Geo- 
logical surveys of 1 500 pos- 
sible sites are to begin later 
this year; test holes on 6-10 
sites are scheduled for 1979- 
80. Contact Atomic Energy 
of Canada Ltd. (275 Slater 
St., Ottawa K1A 0S4). 


Beckman, Peter. The 
Health Hazards of Not Go- 
ing Nuclear. Golem Press 
(Box 1342, Boulder, Col. 
80302), 1976. Paperback, 
190 pp. $5.95 (hardcover, 
$10.95). 


Cluff Lake Board of In- 
quiry. Cluff Lake Board of 
Inquiry Report, Justice 

F.O. Bayda, Chairman. 
Sask. Dept. of the Environ- 
ment (Public Information 
and Education Branch, 1855 
Victoria Ave., Regina 

S4P 3V5) July, 1978. 2 vol- 
umes. 1050 pp. 


The Saskatchewan govern- 
ment established this Board 
of Inquiry in 1977 to investi- 
gate a $130 million uranium 
mine and mill project pro- 
posed at Cluff Lake. The re- 
port recommends that the 
uranium industry be al- 
lowed to expand provided 
that it conforms to strict 
new environmental, occupa- 
tional and safety regula- 
tions. See also The Saskat- 
chewan Government 
Response to the Cluff Lake 
Board of Inquiry Report, 
June 1978, 9 pp. 


Environmental Assessment 
Panel on the Eldorado Ura- 
nium Refinery, Port Gran- 
by, Ontario. Report of the 
Environmental Assessment 
Panel. Environment Cana- 
da, Federal Environmental 
Assessinent Review Office 
(Ottawa K1A 0H3), May 
1978. 62 pp. 


The Panel assessed, and rec- 
ommended against, a ura- 
nium refinery proposed by 
Eldorado Nuclear Ltd. on a 
site on the north shore of 
Lake Ontario, at Port 
Granby about 75 km east of 
metro Toronto. Disposal of 
low-level radioactive waste 
on a hydrogeologically com- 
plex site adjoining the refin- 
ery was a major considera- 
tion in the Panel’s decision. 
Others included intrusion of 
an industrial use into a sta- 
ble agricultural area (largely 
Class 1 land), potential hy- 
drogen fluoride emissions 
(crop damage) and social 
impacts. The site search and 
environmental assessment 
review process are continu- 
ing for sites in Hope Town- 
ship, Sudbury and Blind 
River. Eldorado proposes a 
similar refinery at Warman, 
near of Saskatoon. 
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Gilmore, W.R. (ed.). 
Radioactive Waste Disposal 
1977: Low and High Level. 
Noyes Data Corporation 
(Mill Road at Grand Ave., 
Park Ridge, NJ 07656), 
1977. Hardcover, 364 pp. 
$39.00. 


Based on federally funded 
studies, this book is con- 
cerned with the technologi- 
cal aspects of processing and 
storing both high and low 
level radwastes. Sections 
cover waste sources, high 
level waste treatments, non- 
high level wastes, storage 
(terrestrial disposal and 
transmutation concepts), 
isotope disposal, govern- 
ment and commercial facili- 
ties, and radwaste manage- 
ment by other countries. 


Knelman, Fred H. Nuclear 
Energy: The Unforgiving 
Technology. Edmonton: 
Hurtig Publishers, 1976. Pa- 
perback, 259 pp. $4.95. 


Knelman, who teaches at 
Concordia University, ar- 
gues, “Nuclear power is a 
uniquely threatening tech- 
nology whose wastes incor- 
porate incredible toxicity, 
lasting for excessively long 
periods. The requisite condi- 
tions for control are eternal 
vigilance and totally fail- 
safe systems. The margin 
for error is virtually zero 
and the demand for infalli- 
bility is absolute”. He sets 
out an agenda of nuclear is- 
sues, explains the technical 
aspects of nuclear power, 
traces the nuclear establish- 
ment, discusses nuclear 
safety and problems of pro- 
liferation, explores the en- 
richment issue, and exam- 
ines energy options and 
ethical issues. 


Law, Charles and Glen, 
Ron. Critical Choice. Nu- 
clear Power in Canada: The 
Issues Behind the 
Headlines. Corpus (151 
Bloor St. W., Toronto 

MS5S 184), 1978. $10.50. 


Covers radioactivity, nu- 
clear fission, uranium fuel 
and radioactivity control 
(Port Radium, Port Hope, 
Elliot Lake), fuel cycles, nu- 
clear wastes, nuclear energy 
in society, and moratorium 
vs. further development. 
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National Research Council, 
Commission on Natural Re- 
sources. The Shallow-Land 
Burial of Low-Level Radio- 
actively Contaminated Solid 
Waste. National Academy 
of Sciences (Printing and 
Publishing Office, 2101 Con- 
stitution Ave. NW, Wash- 
ington, DC 20418), 1976. Pa- 
perback, 150 pp. $7.00. 


Ontario Coalition for 
Nuclear Responsibility. 
Half-Life: Nuclear Power 
and Future Society. 
CANTDU (Box 342, Gode- 
rich, Ont.), Aug. 1977. Pa- 
perback, approx. 500 pp. 
$10.00. 


Presentation to Ontario’s 
Royal Commission on Elec- 
tric Power Planning (for 
other materials available 
from the Commission, write 
them at 14 Carlton St., 7th 
Floor, Toronto, Ont. 

M5dS 1K5). Covers dangers 
of exploiting nuclear energy, 
hazards associated with fuel 
reprocessing and radioactive 
wastes, energy and society, 
electric power needs of On- 
tario, and arguments oppos- 
ing nuclear power as the 
means of meeting these 
needs. 


Organization for Economic 
Cooperation and Develop- 
ment, Nuclear Energy 
Agency, and International 
Atomic Energy Agency. 
Uranium Resources, Pro- 
duction and Demand. 
OECD (2 Rue Andre Pascal, 
75775 Paris Cedex 16, 
France), Dec. 1977. 136 pp. 
$9.00. 


Patterson, Walter C. 
Nuclear Power. Penguin 
Books, 1976. Paperback, 
304 pp. $2.95. 


Straightforward discussion 
of nuclear technology and 
the pros/cons of nuclear 
power. 


Phillips, C.R. and Pai, H.L. 
“Environmental Impact of 
Radioactive Waste Manage- 
ment in the Nuclear Indus- 
try”, Water, Air and Soil 
Pollution, Vol. 8, No. 2, 
June 1977. 


The authors are in the De- 
partment of Chemical Engi- 
neering and Applied Chem- 
istry at the University of 
Toronto. 
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Rothschild, H.C.A. Criteria 
Digest on Radioactivity in 
the Environment. National 
Research Council of Cana- 
da, Associate Committee on 
Scientific Criteria for Envi- 
ronmental Quality (Ottawa 
K1A OR6), 1973. 53 pp. 
$1.50. 


Science Council of Canada. 
Policies and Poisons: The 
Containment of Long-Term 
Hazards to Human Health 
in The Environment and in 
the Workspace. Supply and 
Services Canada (Printing 
and Publishing, Ottawa 
K1A 089), 1977. 76 pp. 
$2.00. 


Chapter 11, ‘Principal Les- 
sons from Each of the Six 
Hazards Studies’, includes 
a section on radiation. An- 
notated further in 4.3 Solid 
and Hazardous Wastes. 


Skeptic, July/August 1976. 
$1.50 from Skeptic Maga- 
zine (812 Presidio Ave., 
Santa Barbara, CA 93101). 


Special issue on “Nuclear 
Energy: Do the Benefits 
Outweigh the Risks?” Pres- 
ents both sides of the argu- 
ment and provides further 
sources for each. 


Wyatt, Alan. The Nuclear 
Challenge: Understanding 
the Debate. Toronto: The 
Book Press, 1978. Paper- 
back, 224 pp. Available from 
the Canadian Nuclear Asso- 
ciation (65 Queen St. West, 
Suite 1120, Toronto 

M5H 2M5), $6.95. 


This book, on the develop- 
ment of nuclear power in 
Canada, is strongly critical 
of anti-nuclear, anti-tech- 
nology advocates and “‘one- 
sided and distorted report- 
ing of nuclear energy issues 
by segments of the news 
media’’. It examines energy 
and society, energy alterna- 
tives, health and economic 
aspects, safety and security, 
radioactive waste manage- 
ment, nuclear proliferation, 
the future role of nuclear 
power, the nuclear debate 
and the “anti-technology 
cult”. 
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Noise 


Noise, or unwanted sound, used to be looked 
upon as a sign of progress; the busy sound of 
street traffic may still be sweet music to a mer- 
chant’s ear. More recently noise has been 
viewed as a regrettable but necessary fact of 
modern life, one of the tradeoffs accepted in 
working and commuting areas but, we hope, ab- 
sent in the areas where most of us live and relax. 
Increasingly this attitude is changing as noise 
becomes louder and more pervasive. It has been 
estimated that noise levels in larger urban cen- 
tres are doubling every ten years, which would 
make most urban dwellers deaf by the year 2000 
(an estimated 5% of Canadians already have im- 
paired hearing). At the same time, the public 
shows less willingness to put up with noise as in- 
creasing complaints attest. 


If noise is becoming socially unacceptable it is 
for good reason. Excessive levels of sound, cer- 
tain sounds in particular, can have a significant 
adverse effect on people’s health, comfort and 
enjoyment. Of the sounds we hear in larger ur- 
ban areas, it has been estimated that 7% are 
natural (leaves rustling, birds chirping), 25% are 
human in origin and the remaining 68% come 
from tools and technology. The latter group are 
the main sources of the “sound pollution” which 
detracts from the quality of the urban 
environment. 


The determination of what is noisy contains a 
large subjective element; our own kids or dog 
are not as noisy as the neighbour’s. Some of the 
physiological effects of noise, however, can be 
measured. Usually this is done on a weighted 
decibel (dBA) scale. 
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Sound Source dB(A)* Response Criteria 
150 
Carrier Deck Jet 140 
Operation 


Painfully Loud 
130 Limit Amplified 
Speech 


Jet Takeoff (200 feet) 120 
Discotheque 


Auto Horn (3 feet) Elpe TTDI fee) 


Effort 

Riveting Machine 110 

Jet Takeoff (2000 feet) 

Shout (0.5 feet) 100 

N.Y. Subway Station Very Annoying 

Heavy Truck (50 feet) 90 Hearing Damage 
(8 hours) 

Pneumatic Drill 

(50 feet) 80 Annoying 

Freight Train (50 feet) 

Freeway Traffic 70 Telephone Use 

(50 feet) Difficult 

Intrusive 

Air Conditioning Unit 60 

(20 feet) 

Light Auto Traffic 50 Quiet 

(50 feet) 

Living room 40 

Bedroom 

Library 

Soft Whisper (15 feet) 30 Very Quiet 

Broadcasting Studio 20 


10 Just Audible 


Q Threshold of Hearing 


Figure 2.21 Levels and Effects of Noise 


Decibels, named for Alexander Graham Bell, are measured on a logarithmic 
scale, not an arthmetic one. A 50 dBA sound plus another 50 dBA sound, 
therefore, does not produce a 100 dBA sound; in fact it equals only 53 dBA. That 
is, a 3 dBA increase is a doubling of the sound level. However, we don’t perceive 
it as such. A 3dBA increase wouldn't be noticeable although a 6 dBA increase 
clearly is. A 10 dBA increase is perceived as only twice as loud even though it is 


actually 10 times as loud. And a 20 dBA increase, actually over 100 times as loud, 


seems only four times so. Frequency and duration of the noise are also factors to 
be considered. It has to be noted that such approaches are based on subjective 
responses to noise rather than on established relationships between noise and 
human health (both physical and mental) or effect on non-human life. Sufficiently 
conclusive knowledge necessary to permit the latter approach does not yet appear 
to exist. 
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Permanent hearing damage occurs when a per- 
son, such as a member of a rock band, experi- 
ences prolonged daily exposure to sound levels 
over 85 dBA. Noise also contributes to hyper- 
tension, ulcers and other conditions related to 
physical and mental stress. It can interfere with 
daily activities and it affects some people, such 
as the elderly, more than others. It is related to 
other environmental effects, such as ground vi- 
bration. It can lead to political pressure to take 
corrective action. Most often such pressure 
takes the form of legal measures, for example, 
enactment of a municipal noise control bylaw, 


or taking offenders to court. Noise bylaws, so far 


at least, are difficult to enforce; and the courts 
constitute a costly, slow and often frustrating 
course of action for those suffering from a noisy 
environment. While these measures will be in- 
creasingly needed and used they deserve to be 
complemented by preventive action, especially 
in the earlier land use planning and develop- 
ment control stages. 


Table 2.6 Measures of Noise 


Sound can be described according to its intensity, 
frequency, duration and character. More than 60 scales 
have been developed to relate the physical aspects of 
sound on a single-number basis to human perception and 
annoyance. Five of the most common are: 


A-Weighted Sound Pressure Level: takes into account the 
manner in which the human ear responds to sounds of 
different frequencies. Emphasis is given to frequencies 
over 100 cycles per second (hz) since the human ear is 
more sensitive to higher frequencies. The A scale 
correlates with the subjective response as well as any 
other measure. 


Equivalent Sound Level (L,,): is the sound level of the 
continuous noise that would result from the summation of 
discontinuous sounds over a specific time period, usually 
24 hours. Correlates best with cumulative noise effects. 


Day-Night Equivalent Sound Level (L,,): a modified 
version of L,, which adds 10 decibels to the measured A- 
weighted sound level, during the period of 10pm to 7am, 
in determining the equivalent sound level for 24 hours. 


Statistical Noise Level (L,): indicates how frequently a 
particular sound level is exceeded. For example, Ls) = 72 
dBA means that 72 dBA was exceeded 50% of the time. 


Community Noise Equivalent Level (CNEL): essentially the 
same as L,, except that it gives greater weight to noise 
between 7pm and 10pm and even greater weight to noise 
in the 10pm—7am period. Incorporated in the computation 
are such objective factors as appropriateness of a noise 
to the situation, familiarity of the listener with the noise, 
and its character and duration. 


Single-event Noise Equivalent Level (SENEL): a measure 
developed to quantify the subjective response to single 
noise events such as the blowing of a train whistle. SENEL 
responds to the observation that in a community the 
summation of annoyance from a single-event noise leads 
to a reaction to noise from such sources. 
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Such planning is probably most advanced in the 
vicinity of airports, aircraft noise being particu- 
larly severe and frightening. Two systems of 
noise-level contours, incorporating degree of an- 
noyance likely to be produced in people experi- 
encing such noise, are in use: Composite Noise 
Rating (Federal Ministry of Transport) and 
Noise Exposure Forecast (used by the Province 
of Ontario). To guide planners and/or provide 
the basis for development controls, land use 
compatability tables are prepared relating fore- 
casted noise exposure to various land uses. At 
high levels (due to proximity, topography or 
other factors) certain land uses such as housing 
may be prohibited or noise insulation measures 
may be required. 


Figure 2.22 NEF Contours at Toronto International 
Airport, 1974 


Source: Statistics Canada, Human Activity and the Environment (Ottawa: 
Statistics Canada, 1978). Noise Exposure Forecast calculations incorporate 
information on type of aircraft using the airport and the noise they generate, 
number of take-offs and landings on each runway and when these occur. NEF 
values increase logarithmically: a 10 NEF increase seems twice as loud. Adverse 
community reaction may start at around 25 NEF. Above 30 NEF complaints 
become increasingly vigorous and can be expected to result in concerted 
community action. With adequate sound insulation residential development may 
be possible up to the 35 NEF level. 
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Case Study 14 
Study Planned on Noise Levels 
in Urban Areas in Ontario 


Noise levels in urban areas are increasing each 
year and property values near major transporta- 
tion corridors are dropping, according to Ontari- 
o’s Ministry of the Environment. In response 
the Ministry is undertaking a two-year $65 000 
study (funded through the Provincial Lottery 
Trust Fund) of the health effects of urban noise 
on residents across Ontario. The study, to be 
carried out by a group of consulting engineers, 
will concentrate on assessing the damaging ef- 
fects on people of traffic, railway and aircraft 
noise in urban areas. Researchers will gather in- 
dividual reactions to noise levels, conduct hear- 
ing tests and examine medical records of se- 
lected groups of urban residents. Completion of 
the study is expected in August 1979. 


Contact: 

John Manuel, P. Eng. 
Supervisor, Noise Control Section 
Ministry of the Environment 

40 St. Clair Ave. W. 

Toronto, Ont. M4V 1P5 

(416) 965-1193 


Case Study 15 
City of Toronto 
Noise Control Program 


In the article cited below, the Commissioner of 
Public Works for the City of Toronto describes 
its program for control of noise, based on a 
Noise Control Study (by James F. MacLaren 
Ltd.). The study included (a) a physical survey 
on sound levels throughout the city using moni- 
toring stations on a %-mile grid, and (b) a social 
perception study to pinpoint peoples’ concerns 
about noise in the streets around their homes 
and at their workplaces. Ambient levels aver- 
aged 47 dBA for residential areas, 56 dBA for 
commercial areas and 58 dBA for industrial are- 
as. Transportation was the predominant source 
of noise. Two-thirds of the people interviewed 
considered noise to be a problem but well be- 
hind air and water pollution in priority. They 
perceived noise to be increasing and registered a 
concern that it be controlled. 


The City’s program adopted the strategy of 
maintaining present sound levels, where accept- 
able, and controlling activities that might in- 
crease these levels at source using objective 
criteria. Action was taken in six areas: 1. land 
use (evaluating the potential impact on the 
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sound environment of proposals to change the 
nature or intensity of land use); 2. transporta- 
tion (encouraging provincial and federal govern- 
ments to upgrade limits of sound generation 
and initiate noise-level checks on vehicles); 3. 
noise attenuation in buildings (standards are 
proposed); 4. noise control bylaw (dictating ac- 
ceptable levels for specific equipment and pro- 
hibiting certain noise during certain hours, 
rather than attempting to set lot-time limits for 
sound levels, and establishing a Noise Control 
Group for enforcement but with an emphasis on 
mediation); 5. construction and service equip- 
ment; and 6. program administration. 


The City’s approach has come under criticism 
from provincial Ministry of the Environment 
noise experts whose preferred approach is based 
on specific noise criteria and noise studies prior 
to approval of proposed developments. 


See: R.M. Bremner, “The Programme for Noise 
Control in the City of Toronto”, Habitat 
(Central Mortgage and Housing Corporation), 
Vol. 1, No. 1, pp. 9-18. 
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Alberta Transportation. 
Alberta Surface Transpor- 
tation Noise and Attenua- 
tion Study. Alberta Trans- 
portation (9630 — 106 St., 
Edmonton T5K 2B8), 1978. 


A study done in cooperation 
with Alberta Environment 
and the cities of Edmonton 
and Calgary. 


Bender, E.K. et al. Railroad 
Environmental Noise: A 
State of the Art Assessment. 
Association of American 
Railroads (Environmental 
Studies Division, and Test 
Dept., 1920 L St. NW, 
Washington, DC 20036), 
1974. 105 pp. 


Bragdon, Clifford R. Noise 
Pollution — The Unquiet 
Crisis. Philadelphia, PA: 
University of Penn. Press, 
1972. $15.00. 


General introduction, with 
extensive bibliography. 


Bugliarello, George et al. 
The Impact of Noise Pollu- 
tion, A Socio-Technological 
Introduction. Toronto: Per- 
gamon Press Inc., 1976. 
Hardcover, 461 pp. $20.50. 


Central Mortgage and 
Housing Corporation. New 
Housing and Airport Noise. 
CMHC (Montreal Road, Ot- 
tawa K1A OP7), 1978. 27 pp. 
Free. 


See also a series of earlier 
publications from the fed- 
eral Ministry of Transport, 
Civil Aviation Branch (Ot- 
tawa K1A ON5): General 
Comments on Aircraft 
Noise, 1970; A Description 
of the C.N.R. and N.E.F. 
Systems for Estimating Air- 
craft Noise Annoyance, 
1971; and Land Use In the 
Vicinity of Airports, 1972. 
The Ministry has produced 
Composite Noise Ratings 
for many Canadian airports. 
These contours have been 
used for land use planning 
purposes (with varying suc- 
cess) to estimate potential 
annoyance and promote ad- 
joining development com- 
patible with airport use. 


Central Mortgage and 
Housing Corporation. Road 
and Rail Noise: Effects on 
Housing. CMHC (Montreal 
Road, Ottawa K1A OP7), 
1977. 107 pp. Free. 


Central Waterfront Plan- 
ning Committee. Noise In- 
formation Base. City of To- 
ronto Planning Board (City 
Hall, Toronto M5H 2N2), 
1976. $2.00. 


One in a series of reports in 
the waterfront planning ex- 
ercise (contact Linda Cardi- 
ni, City of Toronto Planning 
Board). For a potential 
housing site adjacent toa 
noisy industry on the water- 
front, monitoring was car- 
ried out and a site plan was 
developed incorporating 
noise barriers. All this was 
done in consultation with 
noise experts from the pro- 
vincial Ministry of the Envi- 
ronment (contact John 
Manuel, P. Eng., Supervi- 
sor, Noise Control Section, 
Ontario Ministry of the En- 
vironment, 40 St. Clair Ave. 
W., Toronto M4V 1P5). 


Goldsmith, John R. and 
Jonsson, Erland. Effects of 
Noise on Health in the Resi- 
dential Environment. Amer- 
ican Public Health Associa- 
tion (1015 18 St. NW, 
Washington, DC 20036), 
Aug. 1969. 


Keyes, Dale L. Land Devel- 
opment and the Natural En- 
vironment: Estimating 
Impacts. The Urban Insti- 
tute (2100 M St. NW, 
Washington, DC 20037), 
1976. 128 pp. $4.95. 


Noise is discussed in Part 4, 
pp. 103-117. General back- 
ground information is fol- 
lowed by fundamental prin- 
ciples, a discussion of 
standards and measures of 
noise, analytical techniques 
both construction and 
transportation related, and 
conclusions and recommen- 
dations relevant to the 
planner. 


MacKenzie, Leslie et al. 
Notse Sound Silence. Pollu- 
tion Probe (43 Queen’s Park 
Crescent E., Toronto 

MS5S 1A1), 1974. Book, 
$2.00. Book, record and in- 
struction cards, $4.00. 

A kit aimed at teachers. The 
book alone is a primer on 
noise as an environmental 
problem. 
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Manning, J.E. et al. 
Prediction and Control of 
Rail Transit Noise and Vi- 
bration: A State of the Art 
Assessment. Cambridge Col- 
laborative Inc., 1974. Avail- 
able from National 
Technical Information Ser- 
vice (5285 Port Royal Rd., 
Springfield, Va 22161), 
PB-233363. 


National Bureau of Stan- 
dards. The Social Impact of 
Noise. Washington, DC: 
U.S. Environmental Protec- 
tion Agency, 1971. Paper- 
back, 22 pp. Available from 
U.S. Government Printing 
Office (Supt. of Documents, 
Washington, DC 20402), 
Stock No. 055-000-00047-6, 
$0.75 + 25% outside U.S.A. 


Nelson, K.E. and Wolsko, 
T.D. Transportation Noise: 
Impacts and Analysis 
Techniques. Illinois Insti- 
tute for Environmental 
Quality (309 West Washing- 
ton St., Chicago, IL 60606), 
1973. 120 pp. Available from 
National Technical Infor- 
mation Service (5285 Port 
Royal Rd., Springfield, Va 
22161), PB 226 806, $5.50. 
Describes computerized 
models that can be used to 
assess the impacts of trans- 
portation noise generated 
by highway and airport fa- 
cilities. The characteristics 
of transportation noise are 
discussed in terms of gener- 
ation, effects and impacts, 
measurement and control. 
Economic, physiological, 
psychological and social ef- 
fects of urban noise are de- 
scribed in detail. 


Ontario Ministry of the En- 
vironment. Acoustics 
Technology in Land Use 
Planning. Volume 1: Analy- 
sis of Noise Impact. Volume 
2: Road Traffic Noise 
Tables. Toronto: The Minis- 
try, 1977. Available from 
Government of Ontario 
Bookstore (880 Bay St., To- 
ronto M7A 1N8), $10.00 per 
volume, cheque payable to 
Treasurer of Ontario. 

A two-volume training man- 
ual prepared to complement 
land use assessment under 
the Planning Act. Volume 1 
describes the land use plan- 
ning process in Ontario; in- 
troduces the subject of 
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acoustics; outlines the anal- 
ysis of community noise in- 
cluding sound level limits, 
noise reduction methods, 
noise control measures, bar- 
rier calculations, building 
acoustics and materials, and 
measurement of sound with 
a sound level meter; and 
discusses the assessment of 
land use planning systems, 
with special attention to air- 
craft noise. Volume 2 pro- 
vides detailed technical in- 
formation on determining 
noise from road traffic and 
means of attenuating or 
otherwise reducing it (e.g., 
barriers). See also: Ontario 
Ministry of the Environ- 
ment, Model Municipal 
Noise Control Bylaw, May 
1976 and recent 
amendments. 


Ontario Ministry of Hous- 
ing. Land-Use Policy Near 
Airports — Based on the 
Noise Exposure Forecast 
(NEF) System. March 1978. 
4 pp. Available from Gov- 
ernment of Ontario Book- 
store (880 Bay St., Toronto 
M7A 1N8). Free. 


Pearsons, Karl S. et al. 
Handbook of Noise Ratings. 
Washington, DC: National 
Aeronautics and Space Ad- 
ministration, 1974. Paper- 
back, 326 pp. Available from 
National Technical Infor- 
mation Service (5285 Port 
Royal Road, Springfield, 
VA 22161), N74-23275, 
$9.50. 


Provides information on the 
multitude of noise rating 
schemes in use today, under 
four headings: direct ratings 
of sound level; computed 
loudness and annoyance 
ratings; communication in- 
terference ratings; and com- 
munity response ratings. 


Peterson, A.P.G. and Cross, 
E.D. Jr. Handbook of Noise 
Measurement. Concord, 
MA: General Radio Co., 
1972. 


Thiesson, C. Effects of Noise 
on Man. National Research 
Council of Canada, Associ- 
ate Committee on Scientific 
Criteria for Environmental 
Quality (Ottawa K1A OR6), 
1976. 89 pp. 
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Urban Systems Research 
and Engineering, Inc. The 


Audible Landscape: A Man- 


ual for Highway, Noise and 
Land Use. U.S. Dept. of 
Transportation, Federal 
Highway Administration, 
Office of Research and De- 
velopment (Washington, 
DC 20590), 1974. 


U.S. Environmental Protec- 
tion Agency, Office of Noise 
Abatement and Control. 
Information on Levels of 
Environmental Noise Re- 
quisite to Protect Public 
Health and Welfare with an 
Adequate Margin of Safety. 
Washington, DC: 
U.S.E.P.A., 1974. Paper- 
back. 159 pp. Available from 
U.S. Government Printing 
Office (Supt. of Documents, 
Washington, DC 20402), 
$2.10 + 25% outside U.S.A. 


Acknowledgements 2.3 


This section includes contri- 


butions from: 


Paula Archer 
George Atamanenko 
Dirk Blyleven 
W.A. Coulter 
Julia Davidson 
Alyson Deans 
Ian Deslauriers 
Wilson Kedy 
Tom Farrell 
Peter Fischer 
Jacques Giguére 
Michel Lagacé 
Bo Martin 
Michael McCartney 
Klaus Ohlemann 
Ken Redpath 
A.R.V. Ribeiro 
Mary Smith 
Ross Thomasson 
Alan Vaughan 
Ken Whiteford 
Bill Wilson 

Phil Wood 


Water 


2.3 Water 


Water meets a variety of human needs: for 
drinking and cleaning, for irrigation, for energy 
and industrial purposes as a cooling agent, for 
transport, for disposing of human waste, and for 
recreation. Water is also essential to non-human 
animal and plant life. The multipurpose charac- 
ter of water leads to differing standards of qual- 
ity and the need to consider various uses in rela- 
tion to each other. 


Water resources fall into three categories: 
underground water, surface water and water 
vapour. Each relates to the others in the famil- 
iar hydrologic cycle which in turn relies on the 
sun’s heat and gravity. Water that reaches us 
from the atmosphere through precipitation is 
continually returned to it through evaporation 
from land and water areas which it reaches as 
runoff, through the soil, and from transpiration 
by plants which takes water from the soil, where 
molecular attraction helds it between water and 
soil particles, into their root systems and pass it 
out through their leaves. Human and non-hu- 
man life is heavily dependent on maintenance 
of this cycle. 


Clouds and 
water vapour 


Transpiration 


oe 
a 


Infiltration Evaporation 


Y 


Stream and 
groundwater 


Water table 


Figure 2.23 The Hydrologic Cycle 


Groundwater refers to the water flowing under 
or contained below the earth’s surface, usually 
in water-bearing formations called aquifiers. 
The top of the saturated zone is referred to as 
the water table. Groundwater is fed by rain and 
snow percolating through the soil, and by seep- 
age from streams and lakes; in turn, groundwa- 
ter returns through seepage to the earth’s sur- 
face. The groundwater resource is susceptible to 
both depletion and contamination by human 
activities. 


Surface water includes wetlands and estuaries, 
lakes and ponds, and oceans, comprising about 
97% of the world’s available water. The Great 
Lakes, North America’s most prominent surface 
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water resource, have long provided water for do- 
mestic, industrial, transportation and recrea- 
tional uses; they have also been a handy place 
to dispose of sewage and storm runoff. Creeks, 
streams and rivers collect and transport surface 
water with its load of sediment and pollutants 
to lakes and ocean. Watercourses are of major 
importance to their adjoining communities: for 
water power, irrigation, waste assimilation and 
transport, wildlife habitat, recreation, property 
value and amenity purposes. 


The ability of water resources to continue deliv- 
ering their benefits, and the extent to which 
“costs” such as erosion and flooding occur, are 
dependent on factors relating to both water 
quality and quantity. 
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Water Quality 


Water is eight parts oxygen to one part hydro- 
gen by weight: H,O. But it is more than that, as 
a close examination of “pure natural’ water in- 
dicates. The water most of us encounter is 
hardly pure, and whether that is natural is de- 
batable. Human activities have decreased water 
resources, especially since the late 1940s when 
resource substitutions began to create unprece- 
dented environmental stress. Today most drink- 
ing water is a chemical feast, necessitated by the 
need to render it potable (safe to drink) and up 
to the level of quality people expect. 


Water pollution can be defined in various ways. 
Common to most definitions is a concern for the 
concentration of specific pollutants over suffi- 
cient periods of time to cause certain effects 


Table 2.7 Impurities in Natural Waters 


Source Particle Size Classification 
Suspended Colloidal /Dissolved 
Molecules Positive Negative 
ions ions 
Atmosphere Dusts Carbon dioxide Hydrogen Bicarbonate 
Sulfur dioxide Sulfate 
Oxygen 
Nitrogen 
Mineral soil Sand Carbon dioxide Sodium Chloride 
and rock Clays Potassium Fluoride 
Mineral soil particles Magnesium Sulfate 
Iron Carbonate 
Manganese Nitrate 
Phosphates 
Living organisms Algae Carbon dioxide Hydrogen Chloride 
and their decomposi- Diatoms Oxygen Sodium Bicarbonate 
tion products Bacteria Nitrogen Ammonium Nitrate 
Organic soil/topsoil Hydrogen 
Fish and other organisms Methane 
Viruses Various organic 
Organic colouring matter wastes 


Source: adapted from Amos Turk, Jonathan Turk and Janet T. Wittes, Ecology, Pollution and Environment (Philadelphia: W.B. Saunders Company, 1972). 


which interfere with or limit human uses of the 
water. Recently that concern has been extended 
to basic interference with the functioning of 
aquatic systems. The capacity of an aquatic sys- 
tem to receive and assimilate waste depends on 
its characteristics (e.g. its ability to absorb at- 
mospheric oxygen) as well as on the nature of 
the waste (chemical reactivity, settleability, 
etc.), its concentration and volume, hydrologic 
factors (vertical temperature profile, degree of 
mixing, etc.) and the nature of the source (inter- 
mittent vs. continuous, mobile vs. fixed, local vs. 
regional). 
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Table 2.8 Water Quality Characteristics 


Characteristics Parameters 


Physical Colour, odour, temperature, solids 
(suspended and dissolved residues), 
oils, grease 

Chemical Biochemical oxygen demand, chemical 


oxygen demand, total oxygen demand, 
total organic carbon, salinity, 

hardness, pH, iron content, manganese, 
chlorides, sulfates, sulfides, heavy 
metals, nitrogen, phosphorus 


Coliforms, fecal coliforms, specific 
pathogens, viruses 


Bacteriological 


Pollutants act to alter aquatic ecosystems by: 


1. Reducing the concentration of dissolved 
oxygen. Oxygen content is perhaps the most 
important and fundamental criterion for 
water quality. Pollutants such as domestic 
sewage, which need oxygen to decompose, 
compete with aquatic species which require 
oxygen to sustain life and activities. Water 
pollution control measures seek to maintain 
dissolved oxygen at a level sufficient to 
maintain normal functioning in aquatic 
species. 


2. Reducing reproduction potential or by di- 
rectly causing death. 


3. Altering habitat or food sources (e.g., an in- 
crease in settleable solids may alter the bed 
of the waterbody and affect the growth of 
plant life). 


Environment: 
chemical, physical and 
biological changes 


Recreational 


Animal population: 
wild and domestic 


Bacteria 
Pathogens 


Figure 2.24 Water Pollution from Recreational 
Activity: Effect and Counter-effect 
Adapted from: Ontario Ministries of Environment, Housing and Natural 


Resources, Lakeshore Capacity Study, Progress Report (Toronto: Ministry of 
Housing, Local Planning Policy Branch, Feb. 1978). 
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Overall, possible adverse effects of water pollu- 
tants on water resources include: 


e Reduction of solar energy in the ecosystem 
and interference with photosynthesis. 


e Increased input of nutrients, stimulating the 
growth of undesirable species which may re- 
place preferred ones. 


e Reduction in availability of nutrients, 
through increased sedimentation. 


e Elimination or reduction of species and indi- 
viduals by toxicity or thermal changes. 


e Reduction of species diversity. 
e Creation of hazards to human health. 


e Reduction in recreational and aesthetic quali- 
ties of water resources. 


e Reduction of use for commercial, industrial 
and agricultural purposes. 


e Increased costs to finance corrective action, 
and associated opportunity costs. 


Table 2.9 Water Pollutants 


Oxygen demanding elements, such as those found in 
sewage and industrial waste, which reduce the water’s 
level of dissolved oxygen necessary to sustain aquatic life 
and increase the concentration of bacteria. 


Disease bearing agents from raw or partly treated human 
and other wastes. They threaten all forms of life and many 
result in reduced use of the water (e.g., ‘No Swimming’’). 


Plant nutrients, from sources such as sewage effluent, 
may lead to excessive growth of algae and weeds through 
over-enrichment and premature aging (eutrophication) of 
the water body. 


Inorganic and synthetic organic chemicals including oils, 
pesticides, detergents, etc. Often toxic to aquatic life and 
human use. 


Heavy metals such as arsenic, mercury, lead and other 
trace metals. Toxic and cumulative (i.e., concentrate in 
body tissue as they ascend the food chain), contaminate 
food supply and can cause death. 


Radioactive wastes such as radio-isotopes (thorium-230, 
radium-226, strontium-90, iodine-131, cesium-137). 
Danger to human health; also can be concentrated in food 
chains. 


Sediment especially from urban and agricultural runoff. 
Destructive to bottom-feeding organisms; reduces 
available light within water bodies; interferes with photo- 
synthesis thereby altering the aquatic system; reduces 
aquifer recharge function. 


Heat imparted to a water body by industrial cooling and 
power plants (nuclear plants are a special concern) or by 
removing streambank vegetation. Can also be destructive 
to aquatic life. 
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Table 2.10 Nonpoint Sources of Water Pollution 


Water Quality 


Category of 
Non-Point 
Source 


Agriculture 


Forestry 


Mining 
Construction 


Urban runoff 


Hydrologic 
Modifications 


Residual 


Pollution-Causing Activities 


Crop production, animal production, farm drainage 


Access road construction and operation, harvesting 


systems, logging (esp. clear cutting), crop regeneration, 


other silvicultural processes 


Exploration, construction of facilities, mine 
operation, mine abandonment 


Land development, transportation and communication 
networks, water resource facilities, other 


Precipitation discharges containing pollutants, 
accelerated and concentrated by urban surfaces 
and collection systems 


Channel modifications, farm drainage, dams, resource 
recovery (especially sand and gravel) and related 
activities 


Foregoing categories create residual waste (solid), 


Principal Pollutants 


Sediment, nutrients from soil fertilization, 
pesticides, organic materials, salts, animal 
wastes 


Sediment, nutrients, pesticides, organic 
pollutants, thermal 


Sediment, nutrients, waters, dissolved 
minerals, salinity, sometimes radiation 


Sediment, chemicals, biological materials 


Organic materials, inorganic solids, coliform 
bacteria, pesticides, nutrients, heavy 
metals and sediment 


Sediment, nutrients, pesticides, thermal, 
chemicals, microorganisms 


As above, both hazardous and non-hazardous. 


Wastes liquid, sludge) not discharged to water but conveyed Examples: sewage sludge, solids from air 


to it by runoff and infiltration 


Approaches to controlling water pollution follow 
one or both of two directions: 


1. Regulating the kinds and amounts of pollu- 
tants in given water bodies by setting water 
quality standards, based on criteria, for 
each desired use of the water. 


2. Regulating the kinds and amounts of pollu- 
tants in the waste discharged to water bod- 
ies through the establishment of effluent 
requirements, often set for groups of indus- 
tries (petroleum, pulp and paper, textiles, 
iron and steel, etc.) 


Sources of water pollution can be separated into 
two types. Point sources are those readily iden- 
tifiable at a single location. The main categories 
are industries, municipal sewage treatment 
plants, combined sewer overflows and raw sew- 
age discharges. Nearly half of the population in 
Canadian cities over 100 000 is not served even 
by primary treatment of sewage, Montreal be- 
ing the most notable example. Non-point 
sources comprise the other type — generalized 
discharges of waste whose location cannot be 
identified. The main categories are agriculture, 
forestry, mining, construction, urban runoff, hy- 
drologic modifications and residual wastes. 


For a long time, water control structures have 
been known to have a significant impact on land 
use, particularly through hydro-electric power 


pollution control equipment, mine tailings, 
feed lot wastes, pesticide containers, 
radioactive wastes 


development, flood control and drainage mea- 
sures, and irrigation. Increasing recognition is 
now being given to the critical influence of land 
use on water resources, to what goes on beyond 
the water’s edge. Controlling land use, for exam- 
ple, can aid in reducing the impact of many non- 
point pollution problems and provide an alter- 
native to expensive sewerage and treatment 
facilities. 


Concentrated human settlement especially af- 
fects water quality and quantity through: (a) 
physical change to the land, such as soil compo- 
sition, increases in impervious ground cover, re- 
duction in vegetative cover and topographical 
changes; (b) wastes generated by new inhabit- 
ants and industries; and (c) increased demand 
for water for domestic and industrial purposes. 
How severe these impacts are depends on the 
nature and intensity of land use on the one 
hand, and on the characteristics of the land on 
the other; the relationship is reciprocal. Plan- 
ning, use, protection and control with respect to 
water and adjoining land resources, therefore, 
should go hand in hand. 
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Dozen Watch, Offer No Help 

as Boy Drowns 

Reprinted from Globe and Mail, 6 June 1978 
(emphasis added) 


About a dozen people watched a 7-year-old boy 
drown Saturday and refused to jump into the 
Riviére des Prairies to save him, some saying the 
water was too polluted. Police said Martin Tur- 
geon of Montreal slipped off a wharf near a spot 
where untreated sewage is dumped into the 
river. 


“We’re not going in there — the water is much 
too dirty,” witnesses quoted one onlooker as 
saying. Some people even left the scene as the 
boy’s father, a non-swimmer, thrashed about in 
the water and screamed for help. A boater 
fished the boy’s body out of the river about 25 
minutes later. “It makes you wonder about how 
human people are,” a policeman remarked. 
“The boy probably would have been saved.” 
The boy’s family said they were too shaken up 
to talk about the incident. 


Case Study 16 
Water Management for a New 
Resort Community in Florida 


St. George’s Island is a barrier reef island off 
Florida’s Gulf Coast on which an 800 acre resi- 
dential and resort community was proposed. 
Planning and water management were deemed 
critical because of the need to conserve fresh 
water, prevent contamination of marshes and 
adjacent oyster beds, and otherwise protect eco- 
logical communities susceptible to changes in 
water flows and quality. The proponent decided 
to develop a prototypical resort community that 
demonstrates the best in environmentally 
sound development. Planning began with an 
ecological survey, recorded on a series of ‘“‘eco- 
determinant” maps. Certain physiographic 
characteristics of the island were found to im- 
pose severe constraints on development: cli- 
mate, high winds and tidal fluctuation, the 
dunes, the wetlands, soils and freshwater 
supply. 

A landscape analysis discovered key features 
and then interrelationships in the natural sys- 
tem of the island. Five zones of suitability were 
identified: preservation, conservation, develop- 
ment, restricted waters, and open waters (i.e., 
open to all development which will not cause 
significant pollution or stress on the estuarine 
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system). A conceptual site plan allocated land 
uses and spelled out design characteristics, tak- 
ing into account the foregoing information; it 
was seen as a “diagram of relationships’, to be 
refined and revised over time. Accompanying 
the plan as a means of safeguarding environ- 
mental quality was a series of environmental 
protection measures concerning misuse of 
beaches, dune erosion, vegetation destruction, 
roads and parking, marinas and boat use, com- 
mercial services, dredging and filling, building 
construction, storm runoff, siltation, water sup- 
ply and salt-water intrusion, sewage disposal, ir- 
rigation, fertilizer, garbage disposal and other 
waste, trace metals and PCBs, pets and live- 
stock, insect control, and operation and mainte- 
nance. The study, described during 1975, is 
continuing. 


Documented in: John O. Simonds, Earthscape: 
A Manual of Environmental Planning (New 
York: McGraw-Hill, 1978), pp. 65-80. 


Case Study 17 
The Province of Ontario 
vs. Dow Chemical 


In June 1978 the Ontario government ended its 
long-standing $35 million lawsuit against Dow 
Chemical Company. Dow ended up paying only 
$400 000. Of that amount, $250 000 was to be 
used by the Province for the settlement of dam- 
age claims; the remaining $150 000 was allo- 
cated to research. 


Fishermen were put out of business when the 
government banned fishing in Lake St. Clair in 
1970 after tons of mercury were dumped into it. 
Ontario sued Dow in 1971 claiming $10 million 
in costs to clean up the lake and $25 million for 
damage to the fishery. But the government’s 
suit, launched with tough talk about polluters, 
soon bogged down in the courts. Meanwhile, the 
Globe and Mail (9 June 1978) noted, Ontario’s 
Ministry of the Environment had given Dow al- 
most $1 million in grants since 1971, most of it 
under the Pollution Abatement Incentive Act. 


Case Study 18 

Biochemical Oxygen Demand: 

Use With Care 

Submitted by Wilson Eedy, Beak Consultants 


The Hamilton Spectator in late 1977 reported 
that residents of an area in the nearby regional 
municipality of Halton complained about liquid 
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materials leaking from a chemical waste dis- 
posal dump site. A municipal official stated that 
tests showed the leaked substance had “‘a lower 
BOD than most treated sewage” and therefore 
was neither toxic nor worthy of concern. The is- 
sue subsequently faded from the public eye. 


A fallacy may be at work here, however. If the 
chemical waste was highly toxic (as many such 
wastes are) it would have killed the bacteria 
which create biochemical oxygen demand 
through the breaking down (oxidation) of chem- 
icals in the waste. A highly toxic substance in 
such a circumstance could have a BOD of zero. 
Low BOD levels are not necessarily equivalent 
to low hazard. 


Case Study 19 

Middle Maitland River 

Water Quality Survey, Ontario 

Submitted by Ian Deslauriers, Maitland Valley 
Conservation Authority 


The Middle Maitland River is located in a wat- 
ershed that drains to the eastern side of Lake 
Huron. In the early 1970s the Town of Listow- 
el’s sewage lagoon overflowed, polluting the 
river for several mills downstream. A study was 
undertaken to determine to what extent the in- 
cident had affected aquatic life. Ontario’s Minis- 
try of the Environment provided the field crew 
and research facilities. The study recognized 
that the river also feeds the local ground-water 
system; contamination of surface water could 
lead to deterioration in groundwater quality. 


Upon completion of the study, the Ministry ne- 
gotiated with the Town and the local industry 
whose activities had created the overload (the 
industry was built after the treatment facility). 
The lagoon operation was adjusted to cope with 
new peak loads. 


Refer to: 

Ontario Ministry of the Environment, Water 
Quality Branch, Water Quality of the Middle 
Maitland River, The Ministry (135 St. Clair 
Ave. W., Toronto M4V 1P5), March 1974. 


Contact: 

Ian Deslauriers 

Resources Manager 

Maitland Valley Conservation Authority 
Box 5 

Wroxeter, Ont. NOG 2XO 

(519) 335-3557 
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See also: 

2.3 Water Quantity 

2.3 Urban Runoff 

3.1 Streams and Valleys 
3.2 Inland Wetlands 

3.3 Lakes 

3.4 Marine Coastal Zone 


Canada Dept. of Health and 
Welfare. Canadian Drink- 
ing Water Standards and 
Objectives. Health and Wel- 
fare Canada (Ottawa 

K1A 0K9), 1968. 


Currently under review; re- 
vised publication expected 
later this year. 


Castrilli, J.F. Control of 
Water Pollution from Land 
Use Activities in the Great 
Lakes Basin: An Evalua- 
tion of Legislative, Regula- 
tory and Administrative 
Programs. International 
Joint Commission (100 
Ouelette Ave., Windsor, 
Ont. N9A 6T3), 1977. 

417 pp. 


Study prepared for Fisheries 
and Environment Canada, 
Environmental Protection 
Service, sponsored by the 
Canadian Environmental 
Law Research Foundation. 
Examines government con- 
trol of water pollution from 
non-point (land use) sources 
in the Canadian Great 
Lakes Basin including legis- 
lation, regulations and non- 
statutory programs which 
are being or could be used. 
Identifies the principal 
agencies and government 
levels with responsibility in 
this area and evaluates con- 
trol efforts and policies to 
date. Generally environ- 
mental legislation, particu- 
larly provincial, was found 
to be sufficiently broad to 
prohibit pollution from non- 
point, diffuse sources. 


Castrilli, J.F. and Dines, 
A.J. Control of Water Pollu- 
tion from Land Use Activi- 
ties in the Great Lakes Ba- 
sin: An Evaluation of 
Legislative and Administra- 
tive Programs in Canada 
and the United States. In- 
ternational Joint Commis- 
sion (100 Ouellette Ave., 
Windsor, Ont. N9A 6T3), 
March 1978. 109 pp. Free. 


Carried out as part of the 
work of the IJC’s Pollution 
from Land Use Activities 
Reference Group (PLU- 
ARG), this study presents a 
joint summary and compar- 
ative review of detailed sep- 
arate studies of legislative, 
regulatory and administra- 
tive programs which address 
the control of pollution from 
land use activities in the Ba- 
sin. Each land use activity is 
discussed (urban areas, agri- 
cultural liquid/solid/deep- 
well disposal areas, trans- 
portation corridors, 
shoreline land filling, extrac- 
tive operations, forestry, 
recreation and shoreline ero- 
sion) including a summary 
description of the institu- 
tional framework relevant 
to that activity and evalua- 
tive observations based on 
background studies. The 
last section of the report dis- 
cusses several policy issues 
that are generally pertinent. 
The study concludes that: 
the separation of agency au- 
thority for development 
planning and water pollu- 
tion control may inhibit the 
effectiveness of nonpoint 
controls; environmental as- 
sessment law may not be an 
effective substitute for sedi- 
ment control law; tradi- 
tional enforcement pro- 
cesses for point-source 
pollution may be inade- 
quate to control nonpoint- 
sources; intensified volun- 
tary efforts may be insuffi- 
cient to achieve adequate 
control over nonpoint- 
source and agricultural pol- 
lution; and the importance 
of an advocacy role for the 
public in administrative 
processes should be 
recognized. 


Comité d’étude sur le fleuve 
Saint-Laurent. Rapport du 
Comité d’étude sur le fleuve 
Saint-Laurent. Services de 
protection de !’Environne- 
ment (2360 Chemin Ste- 
Foy, Ste-Foy, Québec), 
1978. French and English. 
This report is the result of a 
five-year study jointly fi- 
nanced by the provincial 
and federal governments. It 
includes: physical, social, 
economic and biological 
characteristics of the terri- 
tory from Cornwall to 
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Montmagny; an analysis of 
the quality of the water and 
sediments; and recommen- 
dations (each of which is 
covered in a separate sup- 
plement) for treating mu- 
nicipal and industrial sew- 
age discharged from the 
river and 25 tributaries, im- 
provement to municipal 
drinking water, conserva- 
tion of biological resources 
through land acquisition, 
shore protection, modified 
dredging practices, and ac- 
tions to deal with oil spills. 
Six additional supplements 
cover primarily legal initia- 
tives concerning nutrients, 
toxic substances, suspended 
solids, bacteria, aesthetics 
and encroachment on the 
riverbed. 


Contact: 

D.A. Caillé, directeur, Com- 
ité d’étude sur le fleuve 
Saint-Laurent, Services de 
protection de |’Environne- 
ment. 


Coughlin, R.E. and Ham- 
mer, T.R. Stream Quality 
Preservation Through Plan- 
ned Urban Development. 
Washington, DC: U.S. Envi- 
ronmental Protection Agen- 
cy, Office of Research and 
Monitoring, May 1973. 226 
pp. Available from U.S. 
Government Printing Office 
(Supt. of Documents, Wash- 
ington, DC 20402), EPA- 
R5-73-019, $2.60 + 25% out- 
side the U.S.A. 


Study to determine the ef- 
fects of urban development 
on water quality and stream 
channel enlargement. Fur- 
ther annotated in 3.1 
Streams and Valleys. 


Dillon, P.J. and Rigler, F.H. 
“A Simple Method for Pre- 
dicting the Capacity of a 
Lake for Development 
Based on Lake Trophic Sta- 
tus”, Journal of the Fisher- 
tes Research Board of 
Canada, Vol. 32, No. 9, 
1975, pp. 1519-1531. 


Presents a general techni- 
que (best suited to precam- 
brian shield lakes) devel- 
oped by the Ontario 
Ministry of the Environ- 
ment and the Department 
of Zoology at the University 
of Toronto, for calculating 
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the capacity of a lake for de- 
velopment (summer cot- 
tages and other recreational 
facilities) based on quantifi- 
able relationships between 
nutrient inputs and water 
quality parameters reflect- 
ing lake trophic status. 


Dorcey, A.H.J. et al. The 
Uncertain Future of the 
Lower Fraser. Westwater 
Research Centre (Univer- 
sity of British Columbia, 
Vancouver V6T 1W5), 1976. 
Paperback, 202 pp. 


A review of water quality in 
the Fraser River, based on 
numerous individual stud- 
ies. In British Columbia, 
major investigations have 
been undertaken concerning 
water quality in the Fraser 
River estuary and the Geor- 
gia Strait by Environment 
Canada, Environmental 
Protection Service (1001 
West Pender St., Vancouver 
V6E 2M7), B.C. Research 
(3650 Westbrook Mall, Van- 
couver, V6S 2L2) and West- 
water Research Centre. 
Contact the Centre for a list 
of available papers. 


Edwards, C.A. Environmen- 
tal Pollution by Pesticides. 
New York: Plenum Publish- 
ing Corp., 1973. Hardcover, 
542 pp. $45.00. 


Environment Canada. 
Monograph on Comprehen- 
sive River Basin Planning. 
Environment Canada, In- 
land Waters Directorate 
(Ottawa K1A 0H83), 1976. 
Paperback, 240 pp. 


Annotated in 3.1 Streams 
and Valleys. 


Environment Canada, Envi- 
ronmental Management 
Service. Cutting Our Flood 
Losses. The Service (Ottawa 
K1A 0E7), 1978. 

This illustrated brochure 
outlines the new national 
Flood Damage Reduction 
Program which is designed 
to identify flood-prone areas 
(with flood risk maps) and 
discourage in them further 
development susceptible to 
flood damage. 
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Fisheries and Environment 
Canada, Inland Waters Di- 
rectorate. Surface Water 
Quality in Canada — An 
Overview. Environment 
Canada (Ottawa K1A 0H3), 
1977. 45 pp. Free. 


Reviews the quality of sur- 
face waters in Canada, com- 
pared with 1960. Such qual- 
ity is generally good (it has 
changed little in the past 25 
years) in light of accepted 
guidelines and criteria, 
though dramatic regional 
differences exist due to vari- 
ations in the nature and 
concentration of human ac- 
tivities, geology and natural 
phenomena such as climate. 


Gibb, John E. and Jones, 
John F. Pollution Hazard to 
Groundwater in Nova 
Scotia. N.S. Dept. of the 
Environment, Water Plan- 
ning and Management Divi- 
sion (Halifax B3J 2B7), 
1974. 86 pp. 


Contains sections on the na- 
ture and behaviour of 
groundwater and pollu- 
tants/contaminants in it, 
and on the adverse effects of 
septic tanks on groundwater 
quality. 


Hydrocomp Inc. Evaluation 
of the Effects of Urbaniza- 
tion on Aquatic Ecology and 
Hydrologic Regions. Na- 
tional Technical Informa- 
tion Service (5285 Port 
Royal Road, Springfield, 
VA 22161), 1975. Publica- 
tion No. PB 247-095. 


International Joint Com- 
mission, Great Lakes Water 
Quality Board. Great Lakes 
Water Quality, 1976 Annual 
Report. International Joint 
Commission (100 Ouellette 
Ave., Windsor, Ont. 

N9A 6T3), July 1977. 72 pp. 
Free. 


The IJC publishes annually 
a series of reports docu- 
menting its work and pro- 
gress towards its objectives. 
An example: International 
Reference Group on Great 
Lakes Pollution from Land 
Use Activities, Annual Pro- 
gress Report, July 1977. An- 
nexes to the main report 
cover remedial programs, 
water quality criteria, sur- 
veillance, persistent toxic 
pollutants and radioactivity. 
See Castrilli, above. 


International Reference 
Group on Great Lakes Pol- 
lution from Land Use Activ- 
ities (PLUARG). Environ- 
mental Management Strat- 
egy for the Great Lakes 
System. International Joint 
Commission (100 Ouellette 
Ave., Windsor, Ont. 

N9A 6T3), July 1978. 

173 pp. Free. 


The final report of the 
PLUARG study addressed 
three main questions for its 
study area which encompas- 
ses 755 200 km? (295 000 
square miles) and 37 million 
people in the industrial 
heartland of both countries. 
The first question was, “Are 
the boundary waters of the 
Great Lakes system being 
polluted by land drainage 
(including ground and sur- 
face runoff and sediment) 
from agriculture, forestry, 
urban and industrial land 
development, recreational 
and parkland development, 
utility and transportation 
systems and natural 
sources?” The Group an- 
swered with a resounding 
yes and warned that the sit- 
uation will get worse in fu- 
ture if new initiatives are 
not taken. The Great Lakes 
are being polluted from land 
drainage sources by phos- 
phorus, sediments, some in- 
dustrial organic compounds, 
some previously used pesti- 
cides and some heavy met- 
als. Agriculture and urban 
land uses are the main 
sources. The second ques- 
tion was “If yes, to what ex- 
tent, by what causes and in 
what localities is the pollu- 
tion taking place?” 
PLUARG found Lakes Erie 
and Ontario to be most af- 
fected by phosphorus 
(mainly from agriculture) 
and toxic substances (partic- 
ularly mercury, lead and 
PCBs). Local areas experi- 
enced problems associated 
with sediment and microor- 
ganisms but soil type, land 
use intensity and materials 
usage were found to be the 
most important land-related 
factors affecting the magni- 
tude of pollution from land- 
based activities. The third 
question was “What reme- 
dial measures would be 
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most practicable and what 
would be their cost?” 
PLUARG responded that 
nonpoint-sources of pollu- 
tion (the equivalent of a mil- 
lion tiny sewers) will be es- 
pecially difficult to remedy; 
they are characterized by a 
wide variety and large num- 
ber of sources, often seem- 
ing insignificant individu- 
ally but producing large 
cumulative complex socio-e- 
conomic interactions. 
Rather than across-the- 
board measures, manage- 
ment plans (comprising four 
components — information/ 
education/assistance, plan- 
ning, fiscal arrangments and 
regulation) are needed, fo- 
cusing on priority problem 
areas. Identification of “hy- 
drologically active areas’, 
which because of their prox- 
imity to streams or aquifers 
contribute directly to 
ground and/or surface 
waters even during minor 
precipitation, could assist in 
estimating where and how 
much management was re- 
quired. The Group con- 
cludes that existing legisla- 
tion, programs, and control 
measures are generally ade- 
quate but not as well used 
or enforced as they should 
be. The level of resident 
awareness of pollution prob- 
lems, however, is inade- 
quate. Also, traditional 
yardsticks such as water 
quality objectives and stan- 
dards are insufficient and 
potential pollution from dis- 
posal of radioactive and 
other toxic wastes causing a 
growing concern. 


James, L.D. and Lee, R.R. 
Economics of Water Re- 
sources Planning. New 
York: McGraw-Hill, 1971. 
Hardcover, 615 pp. $20.50. 


INTSA. Issues Related to 
Interfacing Water Resource 
Planning and Land Use 
Planning: Development and 
Application of Quantitative 
Procedures. Washington, 
DC: U.S. Dept. of the Inte- 
rior, 1976. 210 pp. Contact 
INTSA (1120 Crane St St., 
Menlo Park, CA 94025). 
Reports the results of a re- 
search project aimed at as- 
sembling information to 
guide water resource plan- 


ning. Chapters cover the na- 
ture and role of regional 
planning in resource man- 
agement, simplified quanti- 
tative modelling as an ap- 
proach to regional resource 
planning, a demonstration 
of the approach in the 
Platte River Basin (midwest 
USA), fiscal cost analysis in 
water and related land re- 
source planning with a dem- 
onstration in Richmond, 
California and site develop- 
ment cost modeling with a 
case study from Napa, 
California. 


Keyes, Dale L. Land Devel- 
opment and the Natural En- 
vironment: Estimating 
Impacts. The Urban Insti- 
tute (2100 M St. NW, 
Washington, DC 20037), 
1976. 128 pp. $4.95. 

Part 2, “Water Quality and 
Quantity”, includes health, 
safety and welfare effects, 
legislation (U.S.), hydrologic 
principles, water related im- 
pacts of land development, 
methods of measuring and 
predicting impacts on flood- 
ing, water pollution, future 
discharge level, future am- 
bient concentrations and 
water consumption, and 
conclusions relevant to the 
planner. 


Keup, Lowell, E. et al. 
Biology of Water Pollution. 
U.S. Dept. of the Interior 
(Washington, DC 20240), 
1967. 290 pp. 


Collection of papers on 
stream pollution, waste 
water and water treatment. 


Larkin, P.A. Freshwater 
Pollution, Canadian Style. 
Montreal: McGill-Queen’s 
University Press, 1974. Pa- 
perback, 137 pp. $2.95. 


Third volume in the series, 
“Environmental Damage 
and Control in Canada”, 
sponsored by the Canadian 
Society of Zoologists. Intro- 
duces the subject of fresh- 
water pollution by describ- 
ing the biological character- 
istics of lakes and streams 
particularly in various re- 
gions of Canada; discusses 
the major kinds of pollution 
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(gross pollutants, heavy 
metals and mining, mercu- 
ry, oil, herbicides and pesti- 
cides, pulp mill and other in- 
dustrial pollutants, and 
wastes from power produc- 
tion) and the impact of the 
causal activities and land 
uses on the character of 
lakes and streams. The Can- 
ada Water Act is appended. 


Leopold, Luna B. Hydrology 
for Urban Land Planning. 
U.S. Geological Survey 
(Washington, DC 20242), 
1968. 


Examines the effects of ur- 
banization on streamflow 
characteristics. Study re- 
sults indicated that the im- 
pervious area is slightly 
more important for stream- 
flow than the area sewered. 
Information provided by 
this study (considered to be 
in the vanguard in 1968) 
was intended to provide 
criteria for use by planners 
in evaluating development 
proposals. 


Loucks, Ronald H. and 
Associates et al. Report on 
the Environmental Effects 
of the Proposed Lunenburg 
Joint Sewage Treatment 
Plant at Garden Lots. 
Lunenburg County District 
Planning Commission (P.O. 
Box 341, Bridgewater, N.S. 
B4V 2W9), 1974. 73 pp. 


The report was prepared in 
association with a Citizens 
Environmental Working 
Group for the Nova Scotia 
Department of the Environ- 
ment after a proposed sew- 
age treatment plant gener- 
ated considerable local 
concern. The report dis- 
cusses options for treating 
and disposing of sewage to 
the sea (sewage is now dis- 
charged untreated), recom- 
mends secondary treatment 
at a new plant, and dis- 
cusses environmental and 
other implications. 


McBoyle, G.R. and Som- 
merville, E. (eds.). Canada’s 
Natural Environment: Es- 
says in Applied Geography. 
Toronto: Methuen, 1976. 
Paperback, 264 pp. $8.95. 


Part 3, “The Hydrological 
Resource Base in Canada”, 
includes two papers: Quinn 


and Spence, “Canada’s Sur- 
face Water Resources: In- 
ventory and Management”; 
and Parsons, “Hydrogeol- 
ogy and Groundwater Re- 
source Evaluation and Con- 
servation in Canada”. 


McGauchey, P.H. Engineer- 
ing Management of Water 
Quality. New York: 
McGraw-Hill, 1968. Hard- 
cover, 295 pp. $20.00. 


Metropolitan Area Planning 
Commission. Halifax-Dart- 
mouth Metro Area, Natural 
Land Capability. N.S. Dept. 
of Development (Halifax, 
N.S.), 1973. 71 pp. 


Study undertaken as part of 
the regional planning pro- 
cess for the Metropolitan 
Area Planning Commission. 
Water, both in quality and 
quantity, is the region’s 
principal natural resource. 
Urban development of its 
watersheds, therefore, must 
proceed at a minimal cost 
while maintaining natural 
processes and protecting 
high-quality and sensitive 
areas. The study identifies 
the physical environment 
system (natural and man- 
made), environmental con- 
sequences of development 
(simplified ecosystems, loss 
of recreational opportuni- 
ties, decline in amenity val- 
ues, decline in property val- 
ues, and engineering costs 
incurred to overcome envi- 
ronmental problems) and 
impact of development on 
the aquatic environment 
(quality and quantity). 
Costs are examined and 
areas suitable for urban de- 
velopment are identified 
using a computer-based 
mapping system. 


National Research Council 
of Canada, Associate Com- 
mittee on Scientific Criteria 
for Environmental Quality 
(Ottawa K1A OR6). Various 
publications on water 
pollutants. 


Ontario Ministry of the En- 
vironment. Guidelines and 
Criteria for Water Quality 
Management in Ontario. 
The Ministry (135 St. Clair 
Ave. W., Toronto M4V 
1P5), undated. 26 pp. Free. 
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Ontario Ministry of the En- 
vironment. Thames River 
Basin, Water Management 
Study. The Ministry (135 St. 
Clair Ave. W., Toronto 

M4V 1P5), 1975. 131 pp. 


A detailed assessment of 
water resource problems in 
this river basin together 
with a description and eval- 
uation of water manage- 
ment proposals. Water qual- 
ity modelling is covered and 
the entire subject of water 
quality receives substantial 
attention. 


Simonds, John O. Earth- 

scape: A Manual of Envi- 
ronmental Planning. New 
York: McGraw-Hill, 1978. 
Hardcover, 340 pp. $24.95. 


Chapter 3 is a straightfor- 
ward, attractive presenta- 
tion of principles and practi- 
cal measures for dealing 
with water-related environ- 
mental problems. It covers 
upland sources, streams, 
ponds and freshwater 
marshes, lakes and reser- 
voirs, rivers and channels/ 
canals, water resources and 
land development, tidal es- 
tuaries, beaches and dunes, 
the oceans and water 
management. 


Tourbier, Joachim. Water 
Resources as a Basis for 
Comprehensive Planning 
and Development of the 
Christina River Basin. Uni- 
versity of Delaware, Water 
Resources Center (42 East 
Delaware Ave., Newark, 
Del. 19711), 1973. 199 pp. 


Tourbier, Joachim and 
Westmacott Richard. Water 
Resources Protection Mea- 
sures in Land Development 
— A Handbook. University 
of Delaware, Water Re- 
sources Center, 1974. 

237 pp. Being updated. 


An outstanding two-volume 
study of the Christina Basin 
(for the U.S. Dept. of the In- 
terior), widely applicable, 
which defines both land use 
controls and direct environ- 
mental measures to protect 
water quality and supply in 
areas undergoing urban de- 
velopment. The first volume 
discusses the water resource 
problems created by urbani- 
zation and sets out in detail 
an approach to water re- 


sources planning based on 
the site-class protection con- 
cept. Land in the watershed 
is classified into types, rec- 
ognizing that certain land- 
scape features are especially 
influential in determining 
surface and groundwater 
quality, quantity and move- 
ment. Natural characteris- 
tics were mapped, then 
grouped into 192 site classes 
(unique combinations of fea- 
tures); 41 of these appeared 
frequently and were se- 
lected for detailed evalua- 
tion of their contribution, in 
combination with various 
land uses, to water resource 
problems. The second vol- 
ume spells out in detail 
(quantified, where possible) 
measures that can become 
an integrated part of urban 
development to lessen the 
problems that could ad- 
versely affect water re- 
sources (including runoff in- 
creases and and decreases, 
infiltration and a greater de- 
gree of erosion and sedimen- 
tation, flooding, runoff pol- 
lution and discharge of 
sewage effluent). Measures 
are presented and interre- 
lated in flow charts. Each 
chart includes a specific de- 
scription, site characteristics 
to which it applies, how it is 
applied, advantages and dis- 
advantages, design criteria, 
specifications, cost guide- 
lines and maintenance, and 
legal implications. Illus- 
trated case studies are also 
given. 


Troyer, Warner. No Safe 
Place. Toronto: Clarke, 
Irwin & Co., 1977. Hardcov- 
er, 267 pp. $13.95. 


An angry book by an inves- 
tigative journalist, focusing 
mainly on mercury pollu- 
tion in north-western On- 
tario (with some examina- 
tion of other parts of 
Canada). It documents, in 
particular, the Reed Pulp 
and Paper Mill’s discharges 
into the Wabigoon River, 
consequent effects on the 
two Indian communities of 
White Dog and Grassy Nar- 
rows, and seven years of 
government non-action. An- 
other book on the same sub- 
ject, eloquently presented in 
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word and photo, is: 

George Hutchison and Dick 
Wallace, Grassy Narrows 
(Toronto: Van Nostrand 
Reinhold Ltd., 1977), paper- 
back, 178 pp. $8.95. 


Turk, Amos et al. Ecology, 
Pollution, Environment. 
Philadelphia: W.B. Saun- 
ders Co., 1972. Paperback, 
217 pp. $5.00. 


Chapter 6 of this useful 
overview is entitled “Water 
Pollution”. 

U.S. Environmental Protec- 
tion Agency. Guidelines for 
State and Areawide Water 
Quality Management 
Program Development. U.S. 
Environmental Protection 
Agency (Water Planning 
Division, Washington, DC 
20460), 1976. 334 pp. 
Section 208 of the Federal 
Water Pollution Control Act 
of 1972 requires, as a condi- 
tion of federal assistance, 
the preparation of water 
quality management plans 
and development of contin- 
uing planning processes at 
state and local levels. Such 
plans identify water quality 
problems; establish goals 
and standards for water 
quality protection; delineate 
organizational and program 
responsibilities and iterrela- 
tionships for planning and 
implementation; establish 
the relationship between 
water quality management 
and other state programs 
and policies; and establish 
priorities and resource com- 
mitments for water quality 
program activities. These 
guidelines set out in detail 
what is involved in plan 
preparation and implemen- 
tation. Chapter 13 covers 
“environmental, social and 
economic impact evalua- 
tion” briefly. An extensive 
annotated bibliography on 
“state water quality man- 
agement planning” is in- 
cluded along with appendi- 
ces setting out best 
management practices to 
minimize water pollution 
for categories of principal 
non-point sources. 


Warren, Charles E. Biology 
and Water Pollution Con- 
trol. Toronto: W.B. Saun- 
ders, 1971. $11.75. 
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Weber, C.1. Biological Field 
and Laboratory Methods for 
Measuring the Quality of 
Surface Waters and 
Effluents. Cincinnati, OH: 
National Environmental 
Research Center, 1973. 
Available from National 
Technical Information Ser- 
vice (5285 Port Royal Rd., 
Springfield, VA 22161), PB- 
227103. $12.50. 


Environmental Resources 


Water Quantity 


Water supply has long been a concern of Man, 
though less in Canada than in many other parts 
of the world. Quinn argues that prior to the mid 
sixties, the prevailing philosophy in this country 
was that Canada is wealthy in water; the main 
challenge was to make it available for use by 
means of structures for storing and/or with- 
drawing it from nature. Technical considera- 
tions (primarily hydrologic, engineering and 
economic) prevailed. Schemes were advanced, 
such as NAWAPA, to divert abundant Cana- 
dian waters to arid areas in southwest United 
States. In the late sixties public concern over 
Great Lakes pollution and adverse side-effects 
of massive dam projects and diversion schemes 
shifted the emphasis to more socially oriented 
and comprehensively planned water resource 
development focused on river basins and wat- 
erbeds. Studies such as the Qu ’Appelle, Saint 
John and Okanagan were begun; their full im- 
pact on decision-making is still uncertain, 
however. 


The domestic role of current federal-provin- 
cial environmental impact assessment in 
relation to major hydro developments ts evi- 
dence that governmental decisions continue 
to be motivated by other goals. All of the re- 
cent election campaigns also indicate the lact 
of clout of environment as an issue in this pe- 
riod of widespread concern over employment 
and inflation. It remains potent locally, how- 
ever, and has become accepted at high levels 
of decision-making as one more factor for 
consideration. For those who expected 
greater things in 1970, the realization must 
come that environmental impact assessments 
will continue to be made at the discretion of 
governments and not at the risk of interfering 
with political commitments; and that govern- 
ments are reluctant to experiment much fur- 
ther with “public participation” as a means 
of determining the social acceptance of major 
resource developments. 


Frank Quinn, Head (Social 
Studies Section, Water 
Planning and Management, 
Environment Canada), 
“Notes for a National Water 
Policy”, in Ralph R. 
Krueger and Bruce Mitchell 
(eds.), Managing Canada’s 
Renewable Resources 
(Toronto: Methuen, 1977). 


Water Quantity 


Security of supply remains a central concern to- 
day, but has social and environmental under- 
tones. A key question in the Saskatchewan- 
Nelson Basin water supply study, for example, 
is: if development is to continue in response to 
each new need, will there be future water short- 
ages, or loss of environmental values, or both? 


Although Canada cannot be said to have a 
water shortage, water supply is an issue in cer- 
tain local areas due to insufficient quantity 
(whether in absolute terms or only in the dry 
years), the cost of developing it, competition 
among uses, and related water quality problems. 
Per capita domestic use of water in Canada is 
very high. The average person in a lifetime uses 
over a million and a half gallons, nearly half of it 
just to flush the toilet. Growth in population 
and industrial and commercial development 
continues to increase the demands upon water 
resources, especially in the urban industrial cen- 
tres of the country. 


Table 2.11 Water Use in Canada, 1974? 


Province Water Supply Systems Per Capita 
(gal/day) 
Pop. 

Number Served Municipal® Rural 
Newfoundland 33 250 000 130 40 
Prince Edward 
Island 5 35 000 80 35 
Nova Scotia 35 406 000 96 35 
New Brunswick 34 348 000 130 So 
Quebec 220 4615 000 136 35 
Ontario 246 6 212 000 110 35 
Manitoba 37 705 000 79 30 
Saskatchewan 58 507 000 81 30 
Alberta 73 1 282 000 109 30 
British 
Columbia 64 1718 000 126 40 
Northwest 
Territories _— — 83 35 
Yukon 
Territory — — 275 40 
Canada 805 16 078 000 116 35 


ain municipalities with populations greater than 1 000 
b includes municipalities not served by water supply 
systems 


a 
Source: Fisheries and Environment Canada, Canada Water Year Book 1976 
(Ottawa: Supply and Services Canada, 1976). 
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Flooding, the other main quantitative concern, 
is a natural process that has affected man since 
earliest time. Floods serve the beneficial func- 
tion of soil enrichment — floodplains created as 
rivers erode and deposit material and provide 
valuable land for agricultural purposes — and 
they foster the environment required for certain 
plant and animal life. Floods, however, are more 
often remembered because of their potential for 
destruction. The problem is exacerbated by the 
location of buildings on floodplains, reducing 
flood capacity, and by human settlement which 
increases the amount and rate of runoff reach- 
ing the receiving waters. Dams, channels, flood- 
ways and development controls and other cor- 
rective measures, while beneficial can also have 
undesirable side-effects (damaging the stream 
habitat, for example). They may also encourage 
further encroachment on the floodplain. 


The approach that relies on public works is be- 
ing challenged by, and sometimes adapted to, a 
preventive approach that attempts to lessen the 
undesirable aspects of development at their ori- 
gin, treats causes rather than effects, and inte- 
grates land and water resource planning. 


Information Resources 


Information Resources 


See also: 
2.3 Water Quality 
2.3 Urban Runoff 


Dillon, M.M. Ltd. and 
James F. MacLaren Ltd. 
Flood Plain Criteria and 
Management Evaluation 
Study. Toronto: Ontario 
Ministry of Natural Re- 
sources and Ontario Minis- 
try of Housing, Dec. 1976. 
77 pp. Available from On- 
tario Government Book- 
store (880 Bay Street, 
Toronto M7A 1N8), $4.00, 
cheque payable to Treasurer 
of Ontario. 


A summary report review- 
ing present policies and 
standards for flood plain 
management and identify- 
ing alternative design stan- 
dards. Four other volumes 
provide background mate- 
rial on engineering, plan- 
ning and economic aspects. 
The most significant recom- 
mendation of the Steering 
Committee, which co-ordi- 
nated and supervised the 
study, was to adopt a two 
zone floodway-flood fringe 
concept which would allow 
more intensive land use in 
the fringe areas of flood 
plains if special flood protec- 
tion measures were adopted. 
Further annotated in 3.1 
Streams and Valleys. 


Fisheries and Environment 
Canada. Canada Water 
Year Book 1976. Supply and 
Services Canada (Printing 
and Publishing, Ottawa 
K1A 089), 1976. 106 pp. 
$3.50. 


Sections cover water re- 
source planning and man- 
agement (including a discus- 
sion of the planning process 
and description of each ma- 
jor river basin study under- 
way), water use and devel- 
opment, floods and flood 
control, and water research 
in Canada. 


Hjelmfelt, Allen T. Jr. and 
Cassidy, John J. Hydrology 
for Engineers and Planners. 
Ames, Iowa: Iowa State 
University Press, 1975. 
Hardcover, $10.95. 

A recent hydrology text 
with emphasis on urban 
problems. 


Lagacé, Michel, Pageau, 
Gérard and Dubé, Jean. 
Milieux bio-physiques, fray- 
éres, végétation et inverté- 
brés des sites des travaux de 
régularisation des eaux, ré- 
gion de Montréal. Ministére 
du Tourisme, de la Chasse 
et de Péche, Service de la re- 
cherche biologique (9530 
Rue de la Faune, Orsain- 
ville, Qué. G1G 5KE5), juin, 
1977. 216 pp. Also: Comité 
sur la régularisation des 
eaux, région de Montréal. 
Rapport final. Ministére des 
richesses naturelles et Envi- 
ronnement Canada, 1976. 
123 pp. 


A case study of water re- 
source management in the 
Montreal region. In re- 
sponse to flooding and shal- 
low water problems, correc- 
tive measures were 
proposed: dredging, diver- 
sion, channel, control struc- 
tures, etc. (second report). 
An inventory was conducted 
(first report) of the biologi- 
cal environments of some of 
the affected sites as the ba- 
sis for an impact study of 
the proposed works. The re- 
search emphasizes the bio- 
logical importance of several 
shallow, fast-running water- 
courses. The report de- 
scribes the methods used, 
the results and their 
interpretation. 


Marsh, William M. 
Environmental Analysis for 
Land Use and Site Plan- 
ning. New York: McGraw- 
Hill, 1978. Hardcover, 

292 pp. $22.50. 


Chapter 5, “Floods and Flo- 
odplains’, provides a brief, 
understandable treatment 
of the subject. 


Quinn, Frank, “Notes for a 
National Water Policy”, in 
Krueger, Ralph R. and 
Mitchell, Bruce (eds.). 
Managing Canada’s Re- 
newable Resources. Toron- 
to: Methuen, 1977. Paper- 
back, 333 pp. $9.95. 


Tate, Donald M. Water Use 
and Demand Forecasting in 
Canada: A Review. Fisher- 
ies and Environment Cana- 
da, Inland Waters Director- 
ate, Water Planning 

and Management Branch 
(Ottawa K1A 0E7), n.d. 
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This report reviews the 
state of the art with respect 
to demand forecasting and 
water use studies in Canada. 
Sections cover the need for 
water demand forecasting in 
Canada, general considera- 
tions in such forecasting, 
past Canadian studies in 
which urban water use and 
demand analyses have been 
significant; current and fu- 
ture studies and a summary 
and conclusion. 


Waananen, A.O. et al. 
Flood-Prone Areas and 
Land-Use Planning — Se- 
lected Examples from the 
San Francisco Bay Region, 
California. U.S. Govern- 
ment Printing Office (Supt. 
of Documents, Washington, 
DC 20402), 1977. 75 pp. 
Stock Catalog. No. 1 
19.16:942. 


The study, co-sponsored by 
the U.S. Geological Survey 
and Dept. of Housing and 
Urban Development, was 
aimed at relating earth sci- 
ence information to prob- 
lems of growth and develop- 
ment in the Bay Region. 
The report examines the re- 
gional flooding problems, 
describes the preparation 
and use of flood maps and 
flood information reports, 
lists information sources on 
flooding and floodplains, 
discusses flood-loss preven- 
tion and reduction mea- 
sures, and examines the role 
of comprehensive planning 
in floodplain management. 
A case study of Napa Valley 
is presented. 
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Urban Runoff 


A considerable share of urban-related water pol- 
lution is attributable to storm runoff carrying 
sediment and pollutants washed off hard sur- 
faces and from adjoining areas. Such pollutants 
include petroleum products, salt used for de-ic- 
ing, organic materials from street litter, heavy 
metals, asbestos from brake linings, heat, phos- 
phates and nitrates from farms, oils and toxic 
materials spilled by industries, pesticides from 
golf courses and parks, and bacterial sewage 
from animal sources. The polluting characteris- 
tics of urban runoff are being increasingly recog- 
nized, and some areas are postponing tertiary 
sewage treatment until storm runoff can be 
dealt with. Studies have shown it to be similar 
to and sometimes worse than domestic sewage. 


Urban development as now practiced, views 
storm runoff as a problem to be “solved” by 
construction of roof drains, storm sewers and 
major drainage works. Little attempt is made to 
reduce or manage either the amount or the rate 
of runoff, thereby overlooking three factors: 


e Urban development increases the amount of 
storm runoff. Because urban areas have more 
hard surfaces (paved streets, sidewalks, park- 
ing lots, roof tops) than rural areas, more 
water runs off. Figure 2.25, derived from the 
Philadelphia area, shows the considerable in- 
crease in the amount of runoff resulting when 
an area is transformed from natural ground 
cover (10% runoff) to nearly all paved (55% 
runoff). 


Evapo- 40% 38% 
Runoff transpiration 


Natural 10-20% 
ground Paved 


peek cover surfaces 


infiltration 


Shallow 
infiltration 21% 


25% 


30% 


35-50% 75-100% 
Paved 55% Paved 
surfaces surfaces 


15% 


Figure 2.25 Typical Hydrograph Changes Due to 
Increasing the Area of Impermeable Paved Surfaces in 
a Developing Area the Area 

Source: Joachim Tourbier, Hater Resources ax a Basis for Comprehensive 
Planning and Development of the Christina River Baxin (Newark, Delaware: 


University of Delaware. Water Resources Centre. 1973). Reproduced with 
permission, 
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e Urban development increases the rate of flow 
of runoff. In non-urban areas that precipita- 
tion soaks slowly into the ground, seeps down 
to the water table, and eventually reaches a 
watercourse or water body. In urban areas all 
this happens much more quickly as a result of 
eavestroughs, downspouts, weeping tiles, con- 
crete and asphalt gutters, catchbasins and 
storm sewers. More flooding is one probable 
consequence, and that triggers the building of 
flood control structures and larger storm sew- 
ers. Straightening and concrete-lining a 
stream, however, further speeds up the rate 
at which the water runs away. Result: high 
peaks of flow which quickly dissipate leaving 
very low or no flow (necessitating flow aug- 
mentation measures, with another round of 
adverse effects). By contrast, a natural 
stream area is slow to reach its peak flow and 
slow to run dry. A concrete channel also loses 
another advantage of a natural stream: its 
ability to cleanse itself gradually of pollu- 
tants, a function of the diverse plant and ani- 
mal life a natural stream supports plus its rel- 
atively constant temperature and flow. 
Another adverse effect is reduced groundwa- 
ter recharge which has an impact on water 


supply. 


e Increased quantities and rate of urban runoff 
can lead to increased erosion, increased infil- 
tration into sanitary sewers, overflow of com- 
bined sewers, and the need to by-pass sewage 
treatment during peak flows. Increased water 
pollution follows, adversely affecting the use 
potential of receiving waters for both urban 
and rural purposes (e.g., interfering with irri- 
gation and crop production timing) 
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Figure 2.26 Effects of Urbanization on Volume and 
Rate of Surface Runoff 


Source: Environment Canada and Ontario Ministry of the Environment, Modern 
Concepts in Urban Drainage: Conference Proceedings No. 5 (Ottawa: 
Environment Canada, 1977). 


For a long time, the design of storm sewerage 
and drainage systems has given priority to 
quantity over quality. This may be attributable 
in part to conventional engineering design prac- 
tice and in part to municipal attitudes. A survey 
of urban drainage practices across Canada indi- 
cates that municipalities tend to see quantity as 
their business, while quality the responsibility 
of the provincial government (Environment 
Canada and Ontario Ministry of the Environ- 
ment, 1977). Other reasons: lack of awareness of 
the serious pollution hazards in storm runoff 
(thought of as simply rain) especially in urban 
areas; a failure to grasp fully the hidden costs, 
including environmental, of combined systems 
and local practices affecting runoff (e.g., con- 
necting downspouts to the sewer rather than 
letting them spill their contents onto the 
ground); and lack of coordination among the 
various municipal activities, such as street 
cleaning and snow removal, affecting runoff 
quality. 


Provincial and municipal governments in recent 
years have moved beyond a narrow quantitative 
approach to stormwater. More consideration is 
being given to the quality of runoff, and quan- 
tity itself is being re-examined. A few munici- 
palities require developers, to minimize storm- 
water discharge from their sites (sometimes 
given the misleading label, “zero runoff’’) 
through provision of on-site retention or storage 
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of runoff. Such a preventive approach is charac- 
teristic of environmentally oriented manage- 
ment. Few places, however, have progressed to 
the next step: re-introducing runoff to natural 
systems and undertaking overall municipal 
stormwater management within a watershed 
context. (Juneja). 


Case Study 20 

Combating River Pollution from 

Runoff into Wright’s Creek, P.E.I. 
Submitted by Philip Wood, P.E.I. Land Use 
Service Centre 


Wright’s Creek is a small river running through 
the valley of East Royalty on the edge of Char- 
lottetown. This primarily rural community is 
experiencing considerable development pres- 
sure, especially along the Creek. Urban runoff, 
siltation and nutrient enrichment from farming 
operations are creating problems for the Creek 
and adjoining ponds. What was once an attrac- 
tive and productive river system for trout, salm- 
on, waterfowl and small mammals, has seriously 
deteriorated. A threatened addition to the prob- 
lem is the proposed construction of a new air- 
port at the headwaters of the river system. 
Plans call for all runoff from the airport to be 
channelled into Wright’s Creek. 


East Royalty’s official plan identifies the Creek 
with its ponds and woodlands as (a) a “signifi- 
cant natural area” and a potential linear open- 
space system, and (b) “hazard lands” because of 
soil and slope conditions. Policies in the plan 
promote rejuvenation of the river system 
through tree planting, runoff and erosion con- 
trols, construction of a fish ladder, and other 
maintenance and improvement measures. Run- 
off from the airport is seen as both a problem 
and an opportunity; while pollution is a real 
threat, increased flow may produce a desirable 
flushing action. These issues, it is expected, will 
be resolved as airport construction progresses. 


Case Study 21 

Increased Flooding in an 

Urban Watercourse, Metro Toronto 
Submitted by Metro Toronto and Region 
Conservation Authority 


Highland Creek is located in the Borough of 
Scarborough in Metropolitan Toronto. On 27 
and 28 August 1976 severe thunderstorms, drop- 
ping 1.69 inches and 2.24 inches of rain respec- 
tively, caused significant flooding on the Creek 
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with damage reaching nearly $2 million. The 27 
August storm had an estimated return period of 
20 years yet produced a one-in-37-year flood. 
The storm of the following day, though more se- 
vere in terms of rainfall, resulted in less damage 
because its peak flow was routed through a 
number of small reservoirs created by the earlier 
storm. The policy of the Metro Toronto and Re- 
gion Conservation Authority, to restrict the en- 
croachment of private development on flood- 
plain lands, helped minimize the severity of 
damage by the two floods. 


Highly efficient man-made channels in the up- 
per watershed, combined with a substantial ur- 
banization in the watershed over the past 25 
years, have greatly increased the potential of 
flooding on the more natural meandering 
reaches of lower Highland Creek. Return period 
for given flow values will continue to decrease; 
that is, while return periods for given storms 
(rainfall) are likely to remain constant, high 
flows (floods) will occur with greater frequency. 
The creek valley now serves two main func- 
tions: as open space and as stormwater collector. 
It should be able to continue performing this 
dual role provided that action is taken to keep 
the two functions compatible. This will mean 
avoiding building constrictive structures, locat- 
ing open-space facilities out of the way of high- 
flow velocities, protecting banks, investigating 
stormwater management approaches as alterna- 
tives to reliance on storm sewers and channeli- 
zation, and similar measures. 


Refer to: 

Kilborn Ltd., The Storms of August 27th and 
28th, 1976 on the Highland Creek, Metropolitan 
Taronto, prepared for the Metro Toronto and 
Region Conservation Authority (5 Shoreham 
Drive, Downsview, Ont. M3N 1S4). 12 page 
summary available from MTRCA; full report 
may be borrowed. 


Contact: 

Mr. J.C. Mather 

Head, Flood Control and Water Conservation 
Section 

Water Resource Division 

Metro Toronto and Region Conservation 
Authority 

5 Shoreham Drive 

Downsview, Ont. M3N 1S4 

(416) 661-6600 
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See also: 
2.3 Water Quantity 
2.3 Water Quality 


Alberta Dept. of the Envi- 
ronment. Objectives for 
Storm Water Management. 
Alberta Environment (9820- 
106 St., Edmonton 

T5J 236), 1976. 


Sets out a provincial policy 
on stormwater manage- 
ment. 


American Public Works 
Association. Water Pollu- 
tion Aspects of Urban 
Runoff. U.S. Dept. of Inte- 
rior (Washington, DC 
20240), FWQA Research 
Report No. WP-20-15, Janu- 
ary 1969. 


Focuses on quantifying the 
contribution of street dirt 
and other surface debris to 
runoff and stream pollution. 
See also the more recent 
document, Practices in De- 
tention of Urban Stormwa- 
ter Runoff (APWA, 1313 
East Sixtieth St., Chicago, 
I] 60637), 1974, 231 pp., 
$12.50. It presents results of 
a survey of use of 1 400 on- 
site detention facilities in 
over 100 municipalities in 
U.S. and Canada. Many ap- 
plications of on-site deten- 
tion were identified in which 
substantial cost savings over 
conventional urban storm- 
water drainage systems 
were realized. The report 
predicts the increased use of 
this approach. 


Canada-Ontario Agreement 
on Great Lakes Water Qual- 
ity, Urban Drainage Sub- 
committee. Manual of Prac- 
tice on Urban Drainage, 
Draft No.3. Ontario Minis- 
try of the Environment, 
Water Resources Branch 
(135 St. Clair Ave. West, To- 
ronto M4V 1P5), March 
1977. 383 pp. + appendices. 


The subcommittee, part of 
the research program under 
the Agreement, is develop- 
ing two urban runoff mod- 
els: Storm Water Manage- 
ment Model (SWMM) to 
simulate storms and predict 
associated flow and pollu- 
tion; and Storage, Treat- 
ment, Overflows and Runoff 
Model (STORM), a simpler 
model capable of performing 


quantity/quality computa- 
tions and assessing the in- 
fluence of different storage 
and treatment capacities on 
the magnitude of overflows. 
A newsletter describes work 
on the two models 
(CANSWMM Newsletter, 
available from Ontario Min- 
istry of the Environment, 
Water Resources Branch). 
Another project is the Man- 
ual, aimed at identifying the 
seriousness of urban drain- 
age problems, identifying 
and describing cost-effective 
solutions, presenting prob- 
lems and solutions in a 
framework of inter-agency 
cooperation, achieving ur- 
ban stormwater manage- 
ment, and generally contrib- 
uting to Great Lakes water 
quality objectives. Chapters 
cover urban drainage prob- 
lems, urban drainage plan- 
ning, design techniques, 
source controls for quantity 
and quality of urban drain- 
age, collection/storage/ 
treatment and alternative 
solutions, and administra- 
tion and implementation. 


Economic Systems Corpora- 
tion. Storm Water Pollution 
for Urban Land Activity, A 
Report to the Federal Water 
Quality Commission. U.S. 
Government Printing Office 
(Supt. of Documents, Wash- 
ington, DC 20402), 1970. 


Examines the relationship 
between various characteris- 
tics of urban development 
and stream quality at typi- 
cal flow conditions. Stream- 
water quality decreases with 
increasing population den- 
sity and with the amount of 
development, particularly as 
measured by land devoted 
to streets, the type of 
streets, the amount of main 
covered storm sewers, and 
the ratio of covered storm 
sewers to total length. 


Enviro Control, Inc. Total 
Urban Water Pollution 
Loads: The Impact of Storm 
Water. Washington, DC: 
Council on Environmental 
Quality, 1974. 183 pp. Avail- 
able from National Techni- 
cal Information Service 
(5285 Port Royal Rd., 
Springfield, VA 22161), PB- 
231 730. $7.50. 
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Analyses engineering survey 
data from eight cities and 
effects of storms on water 
quality in the Delaware 
River estuary. Estimates 
quantities of pollutants en- 
tering receiving waters from 
cities, determines the por- 
tions (particularly the 
stormwater-related sources) 
attributable to sources other 
than sewage treatment 
plants, compares the costs 
and effectiveness of reduc- 
ing pollution from stormwa- 
ter, and discusses policy 
implications. 


Environment Canada and 
Ontario Ministry of the En- 
vironment. Modern Con- 
cepts in Urban Drainage: 
Conference Proceedings No. 
5. Environment Canada, 
Environmental Protection 
Service (Ottawa K1A 1C8), 
March 1977. 389 pp. Free. 


Proceedings of a conference 
that provided an overview 
of the Canada-Ontario Ur- 
ban Drainage Program, pol- 
lution sources and their ef- 
fects, the applications of 
computer models for analyz- 
ing urban drainage prob- 
lems, and existing practice 
and policies. Papers cov- 
ered: urban drainage prob- 
lems; a municipal engineer’s 
view of urban drainage; 
water quality aspects of ur- 
ban runoff; hydrologic and 
political aspects of urban 
drainage; a review of urban 
runoff models; data collec- 
tion, instrumentation and 
verification of models; appli- 
cation of computer models 
to storm water manage- 
ment; treatment technology 
for urban runoff; a CMHC- 
sponsored systems demon- 
stration of the STORM and 
SWMM models and other 
stormwater management 
technology in St. Thomas, 
Ontario, (a municipality 
with urban drainage prob- 
lems of local flooding, com- 
bined sewage overflows and 
sewage treatment bypass- 
es); urban drainage design 
for new development; urban 
drainage practices in Cana- 
da; erosion control methods 
during construction; and an 
introduction to the Manual 
of Practice of Urban Drain- 
age, mentioned earlier. 


Environment Canada and 
Ontario Ministry of the En- 
vironment. Storage and 
Storm Water Quality Con- 
trol: Meadowvale Test Site 
Study. Environment Cana- 
da, Environmental Protec- 
tion Service (Ottawa 

K1A 1C8), 1977. 65 pp. Free. 


A case study of the 
application of the two com- 
puter models, SWMM and 
STORM, to a test site and 
in-stream settling basin-res- 
ervoir system in the “new 
community” of Meadowvale 
in the City of Mississauga, 
Ontario. The settling basin- 
reservoir system is expected 
to “significantly improve”’ 
runoff characteristics (when 
it had been predicted that 
uncontrolled urbanization, 
largely residential, of the 
Meadowvale catchment 
would lead to a deteriora- 
tion in runoff quality). Esti- 
mates indicate that the 
Meadowvale system will re- 
duce peak flows to pre-ur- 
banized levels or less for 
storms with return periods 
of less than one year. Future 
measurements are required 
to calibrate the applied 
models, verify the assump- 
tions and check out the fore- 
going predictions. 


Field, Richard, et al. Urban 
Runoff Pollution Control 
Technology Overview. U.S. 
Environmental Protection 
Agency (Office of Research 
and Development, Munici- 
pal Environmental Re- 
search Laboratory, Cincin- 
nati, OH 45268), 1977. 


91 pp. 


Hartt, James P., “A Study 

of Pollution Loadings from 
Urban Runoff”, Water Pol- 
lution Research in Canada, 
Vol. 8, 1973, pp. 16-25. 


Examines the quantity of 
runoff pollutants in pounds 
per acre per season and 
produces qualitative values, 
ranges of values and mean 
values on a seasonal and an- 
nual basis for 19 physical, 
chemical and bacteriological 
parameters. Such values are 
useful in estimating the im- 
pact of urbanization on a 
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given area or in determining 
the resulting pollution load 
caused by changes at the 
planning stage, for example 
in land use, population den- 
sity or intensity of urbaniza- 
tion. The study’s key con- 
clusion: “Storm runoff 
pollution loading is proba- 
bly greater than the effluent 
from municipal secondary 
sewage treatment plants. At 
this point, no one has made 
a convincing case to indicate 
that tertiary treatment is 
more important than treat- 
ing storm water, in the over- 
all long range plan for pro- 
tecting the environment”. 


Juneja, Narendra. Medford: 
Performance Requirements 
for the Maintenance of So- 
cial Values Represented by 
the Natural Environment of 
Medford Township, N.J. 
Medford Township Office 
(Box 397, Medford, N.J. 
08055), 1974. 64 pp. $6.00. 


The McHarg method im- 
pressively applied to a rural 
township. The study in- 
cludes proposals for “surface 
water management” (in- 
cluding runoff, erosion of 
nutrient-application con- 
trols), groundwater manage- 
ment (primarily aquifer re- 
charge), runoff management 
(no alteration to be permit- 
ted to the amount of runoff 
presently occurring, as iden- 
tified in a Runoff Manage- 
ment Chart, with excess 
runoff to be recharged 
locally into the ground 
through the use of recharge 
ponds or injection wells) 
and erosion management 
(restricting soil loss to a 
maximum of 3 tons/acre/ 
year by using interceptive 
devices such as berms and 
siltation ponds). 


Koch, F.A. et al. Toxic Sub- 
stances in the Wastewater 
from a Metropolitan Area. 
Westwater Research Cen- 
tre (University of British 
Columbia, Vancouver 

V6T 1WJ), 1977. 


Metropolitan Toronto and 
Region Conservation Au- 
thority. Storm Water Man- 
agement Proceedings. 
MTRCA (5 Shoreham 
Drive, Downsview, Ont. 
M8N 184), 1977. 41 pp. 


Five papers describe the Au- 
thority’s concerns with re- 
spect to stormwater man- 
agement, various methods 
and the public works view- 
point. The Authority cur- 
rently is developing hydro- 
logic/hydraulic computer 
models for all watersheds 
within its jurisdiction to 
identify effects of changing 
land uses particularly with 
respect to flood levels and 
flow characteristics. 


Michigan Dept. of Natural 
Resources. Michigan Guide- 
book, Soil Erosion and Sedi- 
mentation Control. Dept. of 
Natural Resources (Stevens 
T. Mason Bldg., Lansing, 
Michigan 48926), 1975. 


Sartor, J.D. and Boyd, G.B. 
Water Pollution Aspects of 
Street Surface Contami- 
nants. Washington, DC: 
U.S. Environmental Protec- 
tion Agency, 1972. Available 
from National Technical In- 
formation Service (5285 
Port Royal Rd., Springfield, 
VA 22161), PB-214 408. 

236 pp. $8.00. 


Analysis of a hypothetical 
city of 10 000 people on 

14 000 acres of land indi- 
cated that a moderate to 
heavy storm, with brief 
peaks to at least 1/2 inch 
per hour, would contribute 
considerably more pollution 
load than would the city’s 
sewerage system during the 
same time period. In every 
measure of pollution except 
for coliform count, storm 
runoff produced substan- 
tially more pollution than 
raw sewage. This study pro- 
vides a basis for evaluating 
the significance of stormwa- 
ter as a form of pollution rel- 
ative to other sources, for a 
wide range of community 
sizes and locations and pu- 
bic works practices. 


Tourbier, J. and Westma- 
cott, R. Lakes and Ponds. 
Urban Land Institute 
(1200 18th St. NW, Wash- 
ington, DC 20036), 1976. 
70 pp. 

Discussion of the use of 
lakes and ponds, particu- 
larly man-made, in urban 
developments. Includes de- 
sign criteria, problems and 
benefits, and legal and man- 
agement considerations. 
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Urban Land Institute et al. 
Residential Storm Water 
Management: Objectives, 
Principles and Design 
Considerations. Urban 
Land Institute (1200 18th 
St. NW, Washington, DC 
20036), 1975. 


Vitale, A.M. and Sprey, 
P.M. Total Urban Water 
Pollution Loads: The Im- 
pact of Storm Water. Na- 
tional Technical Informa- 
tion Service (5285 Port 
Royal Rd., Springfield, VA 
22161), 1974. 


The report concluded that, 
after secondary treatment is 
provided, 40-80% of the to- 
tal annual Biochemical Oxy- 
gen Demand and Chemical 
Oxygen Demand entering 
receiving waters from a city 
is caused by sources other 
than the sewage treatment 
plant, and that urban 
stormwater is the culprit. 
The report recommended 
analyzing the total urban 
pollution load in water qual- 
ity planning, and suggested 
that cities refrain from seek- 
ing treatment beyond the 
secondary level until the ur- 
ban stormwater situation is 
corrected. 


Waller, D.H. Pollution At- 
tributable to Surface Runoff 
and Overflows from Com- 
bined Sewerage Systems. 
Central Mortgage and 
Housing Corporation 
(Montreal Road, Ottawa 
K1A OP7), 1971. 


Final report on a research 
project in Halifax, providing 
data on composition of com- 
bined sewage, surface run- 
off, roof runoff and effluent 
from a combined sewage re- 
tention tank. The author is 
a professor in the Depart- 
ment of Civil Engineering, 
Nova Scotia Technical Col- 
lege, Halifax, N.S. See also: 
Waller et al., Urban Drain- 
age Model Comparison for a 
Catchment in Halifax, N.S.; 
and D.H. Waller and W.A. 
Coulter, Winter Runoff 
From an Urban Catchment. 
Both reports, prepared un- 
der the Canada-Ontario 
Agreement on Great Lakes 
Water Quality, are available 
from Environment Canada, 
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Environmental Protection 
Service (Ottawa KiA 1C8). 


Warnock, Richard G., “A 
Study of Pollutional Load- 
ings From Urban Storm 
Runoff”, Canadian Sympo- 
sium on Water Pollution 
Research. Proceedings, 
1971, pp. 186-200. 


Examined 16 physical, 
chemical and bacteriological 
parameters of the quality of 
surface runoff from a small 
Ottawa drainage basin. Var- 
iations with rainfall dura- 
tion and intensity, seasonal 
variations and variations 
due to human activity were 
noted. Study results indi- 
cated that BOD, suspended 
solids, and dissolved solids 
are the primary pollutants 
of concern from this source. 
It suggests that as the pollu- 
tional loadings from concen- 
trated effluents of waste are 
reduced through sewage 
treatment, water pollution 
from diffuse sources be- 
comes more problematic 
and more critical to the 
long-range preservation of 
the quality of an area’s 
water resources. 


Wilson, William M.C., “En- 
vironmental Planning and 
Management: The North 
Pickering Experiment”, 
Journal of Soil and Water 
Conservation, Nov-Dec. 
1976. 
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2.4 Landforms and Soils 


The subject of “landforms” and “soils” concerns 
the ground around us - the ground upon which 
we build houses, construct roads and grow crops. 
The term “landform” usually refers to the co- 
nfiguration or form of the earth’s surface. Fea- 
tures such as a valley, a canyon or a hill are con- 
sidered examples of landforms. While some 
landforms result because of shifts and bends in 
the earth’s crust, others arise largely due to ero- 
sion and weathering. The wearing away of the 
earth’s crust has lead to a loose covering — a de- 
posit termed “soil” or more simple “dirt”. For 
the geologist, soil applies to all the uncon- 
solidated material which extends down to 
bedrock. The agriculturalist, on the other 

hand, has a much narrower perception as it 
applies more to the rooting zone of plants. 
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Landform and Geology 


The climate and the hydrological cycle are 
among the natural processes which shape the 
surface of the land. Since these processes vary 
from one place to another, different forms re- 
sult: flat to rolling plains, hilly to mountainous 
terrain, and so on. Perhaps the most important 
factor which determines landforms is the geo- 
logic history. 


Geology includes investigations of earth materi- 
als (surficial and subsurface), earth processes, 
and the landforms that result from interaction 
between natural materials and natural process- 
es. Geology brings to environmental planning a 
long time-frame. Within the perspective of the 
earth’s several billion years of existence, for ex- 
ample, the last glacial ice covering of much of 


North America some 12 000 years ago is a recent 


event. Seeing the environment as a dynamic, 
slowly changing system emphasizes that it must 
be understood and accommodated by man’s ac- 
tivities, not merely “preserved”. Earth science 
assists in understanding the implications of 
short-term human modifications to the earth 
and its resources. It provides data for proper 
planning of land use, including the most effec- 
tive adjustment of man’s use of the earth’s sur- 
face to the physical features at and below the 
surface. It helps identify natural hazards to hu- 


man activities (e.g., earthquakes), locate mineral 


resources and their accessibility, determine fac- 
tors that influence water supply and waste dis- 
posal, and monitor environmental change. 
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Figure 2.27 Physiographic Regions of Canada 


Adapted from: Pierre Camu, E.P. Weeks and Z.W. Sametz, Economic Geography 
of Canada (Toronto: Macmillan, 1964). 


Landform and Geology 


The form of the Canadian land is familiar to 
most of us especially the broader generaliza- 
tions: a saucer-shaped basin almost 3 500 miles 
across, sculptured by glacier ice that repeatedly 
covered 97% of its surface within the last million 
years. Every school child memorizes the names 
of Canada’s physiographic regions: the Cordill- 
era, the Great Plains, the Canadian Shield, the 
St. Lawrence Lowlands and the Appalachians. 
Each region has its distinctive geomorphology, 
pattern of relief, soil/bedrock relationship, and 
opportunities for and constraints to human ac- 
tivity. From a more detailed perspective, land- 
forms such as hills, river terraces, flood plains 
and escarpments are also familiar. At the scale 
at which most environmental planners work, 
slope and relief conditions are prominent physi- 
ographic determinants of land use, development 
costs, and engineering and construction prob- 
lems. An area’s physiography is particularly sig- 
nificant in combination with other features, no- 
tably climate and water leading to the 
formation of soil. 
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Information Resources 


B.C. Environment and 
Land Use Committee. The 
Terrain (Landform) Classi- 
fication System. B.C. Dept. 
of the Environment (Parlia- 
ment Buildings, Victoria 
V8V 1X4), 1976. 


Terrain units are identified 
on the basis of relative hom- 
ogeneity with respect to ge- 
ological materials, texture, 
morphology and types and 
erosion and/or other surface 
processes. The system per- 
mits a wide range of inter- 
pretations. See also: K.G. 
Valentine et al., The Soil 
Landscapes of British Co- 
lumbia (B.C. Ministry of the 
Environment, Resource 
Analysis Branch, Parlia- 
ment Buildings, Victoria 
V8V 1X4), 1978, 197 pp. 


Bird, J. Brian. The Natural 
Landscapes of Canada. To- 
ronto: Wiley, 1972. 191 pp. 
$7.95. 

Landforms, the individual 
units of a landscape, are cre- 
ated by the interaction of 
climate with rocks on the 
earth’s surface. This book 
traces Canada’s geologic his- 
tory, discusses early glacial 
processes and then exam- 
ines each of the major phy- 
siographic regions of 
Canada. 


Bostock, H.S., ““Physio- 
graphic Subdivisions of 
Canada”, in Douglas, 
R.J.W. Geology and Eco- 
nomic Minerals of Canada. 
Supply and Services Canada 
(Printing and Publishing, 
Ottawa K1A 089), 1977. 2 
vols., $2.00 each. 


Chapman, L.J. and Putnam, 
D.F. The Physiography of 
Southern Ontario. Second 
Edition. Toronto: Univer- 
sity of Toronto Press, 1973. 
Paperback, 386 pp. $5.95. 


Coates, D.R. (ed.). 
Environmental Geomor- 
phology and Landscape 
Conservation Vol. IT: Urban 
Areas. New York: Wiley, 
1974. Hardcover, $25.00. 


Hunt, C.B. Natural Regions 
of the United States and 
Canada. San Francisco, CA: 
W.H. Freeman and Co., 
1974. 725 pp. $17.00. 


Mollard, J.D. Landforms 
and Surface Materials of 
Canada: A Stereoscopic 
Airphoto Atlas and 
Glossary. Third Edition. 
Regina, Sask.: Mollard, n.d. 
A teaching and reference 
manual that contains over 
600 stereograms illustrating 
different Canadian land- 
forms, landscapes and surfi- 
cial deposits; includes a 
2500-term glossary. 


Tank, Ronald W. (ed.). 
Focus on Environmental 
Geology. Second Edition. 
New York: Oxford Univer- 
sity Press, 1976. Paperback, 
538 pp. $5.75. 


A collection of readings and 
case studies organized in 
five sections: an introduc- 
tion (see especially J.C. 
Frye, “A Geologist Views 
the Environment’); geologic 
hazards and hostile environ- 
ments (volcanoes, earth- 
quakes, mass movement, 
erosion and sedimentation, 
floods); mineral resources 
and the environment (fu- 
ture outlook for mineral re- 
sources, environmental im- 
pact of resource develop- 
ment); water resources; and 
waste disposal (including 
nuclear waste). 


Way, Douglas. Terrain 
Analysis. Stroudsburg, PA: 
Dowden, Hutchinson & 
Ross, 1973. Hardcover, 

392 pp. $29.50. 


An excellent study on the 
classification of site and 
landscape types, including a 
rigorous landscape type 
classification system. 
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Soil/Soil Capability 


Soil is a resource upon which all forms of life on 
land depend, directly or indirectly. Its central 
role in supporting and limiting human activity, 
and its contribution to natural system function- 
ing and environmental change, are at the fore- 
front of the environmental planner’s concerns. 


Soil is the result of complex physical and chemi- 
cal weathering on the underlying rock in the 
earth’s crust. Climate, vegetation, geology (par- 
ent material) and the geomorphic development 
of the landscape are all involved in the forma- 
tion of soil. Its principal components are min- 
eral particles, dead organic material, soil atmo- 
sphere (similar to our own but in different 
proportions), water (film on particles and free 
water between them) and living organisms such 
as fungi. Most people think of soil as the few 
centimetres of dirt within which plants grow 
(they are referring to the topsoil, the upper 
15-30 cm as distinct from the subsoil below it). 
In fact soil is much more than that, a complex 
living system; a square metre of soil contains 
more than a billion individual forms of life. 
Plants give soil life and endurance as they drain 
nutrients from it, manufacture carbohydrates 
through the energy-transforming process of 
photosynthesis, and return dead matter to it. 


Soil has a variety of properties, the significance 
of which depend on the use comtemplated for 
the soil. A structural engineer, for example, will 
be concerned with subsoil bearing strength, 
compressibility and permeability. Physical 
properties of soil include its texture (size and 
amount of mineral particles), structure (ar- 
rangement of the particles), porosity and mois- 
ture content. Chemical properties include chem- 
ical composition, organic content, colloid type 
and amount (which affects shrink-swell), ion ex- 
change, retention capacity and pH. Biological 
properties include presence of microorganisms, 
animal population and plant nutrients. To an 
environmental planner, prominent characteris- 
tics of soil are its erodability/stability, drainage, 
bearing capacity and depth to bedrock and re- 
source value. 


Soil classification systems identify the range of 
conditions found in soil and group them into 
classes for ease of understanding and making 
use of soil properties. Classifications that de- 
scribe soils and show their interrelationships are 
called taxonomic. Those that group soils having 
different capabilities for a certain purpose are 
called interpretive. The most recent Canadian 
version of the former is described in The System 
of Soil Classification of Canada, and in similar 
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publications in the provinces. It establishes cat- 
egories (order, great group, subgroup, family, se- 
ries and type) with the placement of soils in the 
scheme based on the properties and arrange- 
ment of horizons displayed in a soil profile (an 
upper horizon A of mostly organic matter, a bot- 
tom horizon C mostly parent material, and 
sandwiched between them a middle horizon B). 
The agricultural sector of the Canada Land In- 
ventory specifically used a soil capability 
system. 
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Figure 2.28 Hierarchical Biophysical Soil Classi- 
fication Scheme for the Northeast B.C. Coal Area 
Source: T. Vold, Biophysical Soil Resources and Land Evaluation of the 


Northeast Coal Study Area 1976-1977. Volume One (Victoria: B.C. Ministry of 
the Environment, Resource Analysis Branch, Dec. 1977). 
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See also: 
2.1 Land Capability 


American Society of Plan- 
ning Officials. Soils and 
Land Use Planning. ASPO 
(1313 East Sixtieth St., Chi- 
cago, IL 60637), 1966. 44 pp. 
$2.50. 


Canada. Dept. of Agricul- 
ture. The System of Soil 
Classification for Canada. 
The Dept. (Ottawa 

K1A 0C6), 1970. 


Canadian Soil Survey Com- 
mittee. Canadian System of 
Soil Classification. Canada 
Dept. of Agriculture (Ot- 
tawa K1A 0C6), 1978. 

164 pp. 


Falconer, A. et al., (eds.). 
Physical Geography: The 
Canadian Context. Toronto: 
McGraw-Hill Ryerson, 
1974. Paperback, 314 pp. 
$8.95. 


Section 4, “Soils and Vege- 
tation’, comprises four pa- 
pers: Hoffman, “The Cana- 
dian Soils System”; James, 
“The Soils of the Rankin In- 
let Area, Keewatin, NWT, 
Canada”; McKeaugue et al., 
“A Comparison of Luvisolic 
Soils from Three Regions in 
Canada”; and Rutherford 
and Sullivan, “Properties 
and Geomorphic Relation- 
ships of Soils Developed on 
a Quartzite Ridge Near 
Kingston, Ontario”. 


Gillespie, J.E. et al. The 
Soils of Halton County. 
Canada Dept. of Agricul- 
ture, n.d. 79 pp. Available 
from Ontario Government 
Bookstore (880 Bay St., To- 
ronto M7A 1N8), $2.00, che- 
que payable to Treasurer of 
Ontario. 


An example of soil surveys 
available for various coun- 
ties of Ontario. Includes a 
general description of the 
area, a classification of the 
soils of Halton County, de- 
tailed descriptions by soil 
series and miscellaneous 
mapping units, soil capabil- 
ity classification for agricul- 
ture and soil suitability rat- 
ings for urban and suburban 
use. Appendices explain the 
taxonomic classification and 
methods of chemical analy- 
sis, and provide a glossary. 


Hyams, Edward. Soil and 
Civilization. New York: 
Harper Colophan Books, 
1976 (originally published 
1952). Paperback, 312 pp. 
$4.80. 

A classic, interpreting hu- 
man history from an ecolog- 
ical viewpoint long before 
that became fashionable. 


Legget, Robert F. Cities and 
Geology. New York: 
McGraw-Hill, 1973. Hard- 
cover, 624 pp. $21.00. 


Morrison, W.D. Report of a 
Detailed Urban Terrain 
Constraints Survey in the 
Urban Area of the North 
Pickering Planning Area. 
Ontario Ministry of Hous- 
ing (North Pickering Devel- 
opment Corporation, 950 
Yonge St., Toronto 

M7A 2K4), April 1976. 3 
volumes. 


This study, part of the On- 
tario government’s planning 
for a new community ad- 
joining northeast Metro To- 
ronto, was designed to pro- 
vide stratigraphic and 
hydrogeologic site resources 
to ascale (1” = 200’) suita- 
ble for detailed development 
planning/design work on 

7 000 acres. 


Soil Conservation Society of 
America. Resource Conserv- 
ation Glossary. SCSA (7515 
Northeast Ankeny Road, 
Ankeny, Iowa 50021), 1976. 
63 pp. $5.00. 


Soil Society of America. Soil 
Surveys and Land Use 
Planning. Soil Society of 
America (Madison, WI 
53701), 1966. 


Southeastern Wisconsin Re- 
gional Planning Commis- 
sion. Soil Development 
Guide. SWRPC (Old Court- 
house, Waukesha, WI 
53186), 1969. 247 pp. $10.00. 
May be out of print; if so, 
can be borrowed from 
SEWRPC library. 


The purposes of this exten- 
sive report were to provide 
an understanding of the de- 
tailed soil survey and its in- 
terpretation, to illustrate 
how such a survey and its 
analyses can be used in 
local/regional planning and 
development, and to suggest 
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land use regulations incor- 
porating soil survey infor- 
mation in order that rural 
and urban development 
might be better adjusted to 
the natural resource base 
that sustains them. Major 
sections describe the re- 
gional soil survey; guide its 
interpretation (for engineer- 
ing, planning, recreational, 
agricultural and wildlife ha- 
bitat purposes); outline the 
use of soils data in water- 
shed planning as well as in 
neighbourhood planning, in 
zoning ordinances, in other 
land development regula- 
tions, in public health regu- 
lations, in soil and water 
conservation planning, and 
for other uses; and discuss 
administrative and legal 
considerations in the use of 
soils data. 


Steila, Donald. The Geogra- 
phy of Soils. Englewood 
Cliffs, NJ: Prentice-Hall, 
1976. Paperback, 222 pp. 
$6.90. 


A recent addition to the lit- 
erature of soils, this book 
deals with formation, distri- 
bution and management of 
soils. Describes the U.S. Soil 
Classification System in an 
uncomplicated fashion. 


Webber, L.R. (ed.). Ontario 
Soils: Physical Chemical 
and Biological Properties. 
Toronto: Ontario Ministry 
of Agriculture and Food, 
n.d. Available from Ontario 
Government Bookstore (880 
Bay St., Toronto M7A 1N8), 
$1.00, cheque payable to 
Treasurer of Ontario. 
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Erosion 


Erosion is the wearing away of the land surface 
by water, wind, ice and other geologic agents, 
and the transport and deposition of the weath- 
ered material. It is a natural process. A certain 
amount of erosion and resulting sediment are 
essential components of functioning natural sys- 
tems (deltas at river mouths, for example). 


Much erosion continues to be “natural”’, for in- 
stance, in maritime coastal areas where the ac- 
tions of man only slightly magnify the 
combined effect of rising sea and an erodable 
shoreline. In other areas, however, man has al- 
tered this natural process by accelerating the 
rate and amount of erosion particularly through 
careless deforestation, agricultural and construc- 
tion practices and by locating human activities 
without due regard for their erosion-creating po- 
tential. In the past the damage was done mainly 
in rural areas where the main effect was loss of 
valuable topsoil. While this problem remains, 
much of the erosion-related concern in Canada 
is no longer agricultural; it is related more to the 
full range of ‘“‘costs” incurred when materials 
erode off the land, both rural and urban, into 
lakes and rivers. Sediment produced by erosion 
may contain pollutants, especially pesticides 
and nutrients that constitute health hazards 
and endanger aquatic life; accumulates in and 
reduces the capacity of reservoirs; restricts 
stream flow and increases flood hazards; in- 
creases turbid-ity which alters aquatic systems, 
affects fish life and increases water treatment 
costs; alters wildlife habitats and other valued 
areas such as beaches; and necessitates correc- 
tive measures (dams, channelization of streams, 
etc.) which are costly and which may have fur- 
ther adverse environmental effects. 


Problems related to erosion control center on 
the difficulty that individuals and agencies 
causing erosion have in seeing the economic ad- 
vantages to them of taking the necessary con- 
trol measures. Erosion seems to affect someone 
else. Public controls bring their own problems: 
identifying non-natural erosion and its effects 
and costs, allocating responsibility to the vari- 
ous factors within a watershed, distributing ero- 
sion control costs between public and private 
sectors, pinpointing violators, and enforcing 
control measures. Opportunities to take correc- 
tive action lie in land use and development 
planning, improved and more strictly controlled 
practices (agriculture, construction, etc.), better 
information (e.g., amount, nature and sources of 
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sediment), on-site measures such as proper use 
of vegetation, clearer and better organized legis- 
lation, specific controls for each class of offend- 
er, explicit examination of erosion-generated 
costs as part of environmental assessment, and 
dissemination of information on the causes, 
costs and minimizing of erosion. 


Universal Soil Loss Equation 


A=RxKxLSxCxP 


= predicted annual soil loss, tons/acre/- 
year 


A 
R = rainfall factor (reflects average annual 
erosion-producing rainfall) 

K 


= soil erodability factor (tells how easily 
the soil will erode) 


LS = slope length and gradient factor (L is 
the length and S the steepness of the 
slope, combined because they interact 
closely) 


C = cropping/management factor (takes ac- 
count of type of crop, methods of tillage, 
etc.) 


P = erosion control or conservation practice 
factor. 


See: 

John Maddes, “Selling Conservation with the 
Universal Soil Loss Equation”, Soil 
Conservation, April 1976, pp. 16-17, which ex- 
plains the Equation in clear, simple language 
and demonstrates its use to environmental 
planners. 

See also: 

Truitt (Information Resources). 
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Case Study 22 

Erosion and Siltation Study, 

Dunk River, P.E.I. 

Submitted by Philip Wood, P.E.I. Land Use 
Service Centre 


A detailed study has been completed on erosion 
and siltation on the Dunk River which flows 
into Bedeque Bay on Prince Edward Island. 
The watershed of the Dunk, almost all under 
monoculture, represents one of the most prod- 
uctive potato-growing areas in the province. Sil- 
tation from the farming activities, however, is 
seriously jeopardizing oyster production in the 
Bay. 


Contact: 

Stan Vass 

Dept. of the Environment 

Box 2000 

Charlottetown, P.E.I. C1A 7NB 


Case Study 23 
Properties Sliding into River, 
Owner’s Plea for Aid Refused 


Four Mississauga properties are reported to be 
gradually crumbling down a 75-foot embank- 
ment into the Credit River in Southwestern On- 
tario. The Credit Valley Conservation Authority 
and the City of Mississauga, who claim to have 
spent $200 000 on engineering studies in search 
of a solution, insist that it is up to the owners to 
pay $168 000 for a retaining wall and storm 
sewer necessary to correct the situation. The 
City turned down the owners’ appeal for help on 
the grounds that (a) the City lacks a policy to 
deal with such situations, and (b) if it provided 
financial assistance in this case it would create a 
flood of requests from others in similar circum- 
stances. Noting that its authority is limited to 
erosion caused by the river, the Conservation 
Authority argued that collapse of the riverbank 
in this case is caused by runoff of surface water. 
The owners, one of who pays $2 000 a year in 
property taxes, feel the cause is lack of a storm 
sewer on the street. When the houses were built 
20 years ago, no setback regulations existed to 
prevent building too close to the river. 


Source: Globe and Mail, 5 January 1978, p. 1-2. 
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Information Resources 


See also: 
2.3 Urban Runoff 
2.4 Soil/Soil Capability 


Conservation Council of On- 
tario and Soil Conservation 
Society of America (Ontario 
Chapter). A Conference on 
Erosion — Causes, Effects, 
Controls. Conservation 
Council of Ontario (45 
Charles St. East, Toronto 
M4Y 182), 1972. 101 pp. 


Proceedings of the confer- 
ence including papers on: 
the current concern over soil 
erosion; erosion as a natural 
process; a case history of the 
Don Valley watershed; the 
environmental, social and 
economic impacts of ero- 
sion; engineering ap- 
proaches to erosion; erosion 
and the municipal planning 
process; environmental as- 
pects of erosion control; 
Iowa’s legislative approach 
to erosion control; and sum- 
maries of workshops on agri- 
cultural erosion, bank and 
stream erosion, erosion from 
construction, and erosion 
and land use planning. 


Environment Conservation 
Authority. Erosion of Land 
in Northwestern Alberta — 
Report and Recommenda- 

tions. Alberta Environment 
(9820 - 106 St., Edmonton 

T5K 2J6), Nov. 1976. 73 pp. 


Final report on public hear- 
ings, held by the Authority 
(now the Environmental 
Council of Alberta) early in 
1976. The report, the culmi- 
nation of an extensive pro- 
cess and backed by several 
major papers, presents a 
comprehensive set of recom- 
mendations on general land 
use and erosion in the set- 
tled agricultural area as well 
as on a sensitive area of the 
resource development fringe 
(Lesser Slave Lake — Swan 
Hills). A Regional Advisory 
Committee on Erosion has 
been established to imple- 
ment many of the report’s 
recommendations and to ex- 
amine issues such as intera- 
gency coordination, demon- 
stration plots and public 
education. Contact M.G. 
Nessman, Alberta Environ- 
ment, Peace River, Alberta. 


Harder, S.M. et al., “Guide- 
lines for Mandatory Erosion 
Control Programs”, Journal 
of Soil and Water 
Conservation, Vol. 33, No. 2, 
March-April, 1978. 


Manitoba Water Commis- 
sion. Riverbanks and Shore- 
lines: Erosion Control and 
Prevention, and Public 
Access. Manitoba Water 
Commission (1445 Pembina 
Ave., Winnipeg R3T 2C4), 
Dec. 1975. 


The erosion process is de- 
fined and discussed along 
with control methods and 
costs, legislation and gov- 
ernment policy regarding 
erosion, and public use of 
shoreline and riverbanks. 


Michigan Dept. of Natural 
Resources. Michigan Soil 
Erosion and Sedimentation 
Control Guidebook. Dept. of 
Natural Resources (Ste- 
phens T. Mason Building, 
Lansing, Mich. 48926), 1975. 


Robinette, Gary Plants/ 
People/and Environmental 
Quality. U.S. Dept. of the 
Interior, National Park Ser- 
vice (Washington, DC 
20402). Paperback, 137 pp. 
Available from U.S. Govern- 
ment Printing Office 

(Supt. of Documents, Wash- 
ington, DC 20402), Stock 
No. 2405-0479, $4.00 + 25% 
outside U.S.A. 


Erosion control through use 
of vegetation is dealt with 
briefly, pp. 33-36, and a bib- 
liography is provided. 


Soil Conservation Society of 
America. Plants, Animals 
and Man. SCSA (7515 
Northeast Ankeny Road, 
Ankeny, Iowa 50021), 1973. 
Paperback, 272 pp. $5.00. 


Proceedings of the Society’s 
28th Annual Meeting, 1973. 
Includes five papers on ero- 
sion: use of nitrogen to es- 
tablish vegetation on a sub- 
soil; vegetation to heal 
scars; state-of-the-art on 
erosion and sedimentation 
in the USDA southern re- 
gion; impact of individual 
forest management prac- 
tices on suspended sedi- 
ment; and instructor’s guide 
to teaching soil erosion and 
sediment pollution control. 
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Soil Conservation Society of 
America. Soil, Erosion and 
Control. SCSA (7515 North- 
east Ankeny Road, Ankeny, 
Iowa 50021), 1977. 393 pp. 


Proceedings of a national 
conference on soil erosion, 
May 1976, at Purdue Uni- 
versity. Included are papers 
on the use of the Universal 
Soil Loss Equation in plan- 
ning and soil erosion 
control. 


Southeastern Wisconsin Re- 
gional Planning Commis- 
sion. Soils Development 
Guide. SWRPC (Old Court- 
house, Waukesha, WI 
53186), 1969. 


Erosion and sedimentation 
control are covered, 

pp. 145-150. Chapter IX dis- 
cusses the use of soil data in 
soil and water conservation 
planning generally. Anno- 
tated further in 2.4 Soil/Soil 
Capability. 

Truitt, Peter G. Prediction 
and Control of Soil Erosion 
from Land Development: 
An Application of the Uni- 
versal Soil Loss Equation in 
the Headwaters of the Shu- 
benacadie River Basin. Shu- 
benacadie-Stewiacke River 
Basin Board (N.S. Dept. of 
the Environment, P.O. Box 
2107, Halifax B3J 3B7), 
Feb. 1978. 


The USLE is a comprehen- 
sive, widely used technique 
for evaluating upland ero- 
sion rates. Procedures for its 
application, outlined in this 
report, provide information 
necessary to (1) identify po- 
tential sediment source are- 
as, (2) evaluate those source 
areas, and (3) design ade- 
quate control measures to 
reduce potential soil loss to 
acceptable limits. 


Tourbier, Joachim and 
Westmacott, Richard. 
Water Resources Protection 
Measures in Land Develop- 
ment — A Handbook. Uni- 
versity of Delaware (Water 
Resources Center, 42 East 
Delaware Ave., Newark, 
Del. 19711), 1974. 237 pp. 
Being updated. 
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Asserts that development 
can be accommodated on 
virtually any type of site 
without irreparable damage 
(including erosion) to water 
resources if environmental 
protection measures are in- 
corporated into the develop- 
ment process. The need for 
environmental protection 
measures is explored. A se- 
ries of fact sheets provide re- 
source protection measures 
in detail. See also the com- 
panion volume: Tourbier, 
Water Resources as a Basis 
for Comprehensive Plan- 
ning and Development in 
the Christina River Basin, 
1973. Annotated further in 
2.3 Water Quality. 


U.S. Dept. of Agriculture, 
Soil Conservation Service. 
Guidelines for Soil and 
Water Conservation in Ur- 
banizing Areas of 
Massachusetts. U.S. Dept. 
of Agriculture (Washington, 
DC 20250), 1975. 81 pp. 


Information on conserva- 
tion principles, design and 
construction considerations, 
and vegetative practices. 


U.S. Dept. of Agriculture. 
Proceedings of the Federal 
Inter-Agency Sedimentation 
Conference, 1963. U.S. 
Dept. of Agriculture (Agri- 
cultural Research Service, 
Washington, DC 20250), 
miscellaneous publication 
no. 970, 1965. 933 pp. 


This volume covers prob- 
lems of sedimentation and 
techniques used to solve 
them. 
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2.5 Vegetation 


Climate, soil and topography determine the veg- 
etation types, i.e. the communities of plants, na- 
tive to a region. Outside the Arctic tundra, 
forests and grasslands are Canada’s principal 
forms of native vegetation. On the southern 
Canadian plains before 1880, grass was the dom- 
inant form of cover. Agriculture, urbanization 
and other activities accompanying human set- 
tlement have since radically transformed that 
landscape. Today, prairie grass is difficult to 
find and various species of plant life have be- 
come rare, endangered or extinct. Although by 
the mid-20th century man had reduced the 
world’s forested area by at least one-third, for- 
ests have proved more enduring in much of 
Canada, perhaps because their locations ren- 
dered them unsuited to the foregoing competing 
activities, and because they are complex sys- 
tems. Forests, however, are subject to degrada- 
tion and loss from man-made and natural caus- 
es. And the demands for their products are 
increasing. 


The forest landscape represents one form of 
vegetation. Another is the horticultural or gar- 
den landscape, more common in urban areas. It 
is characterized by exotic (non-native) species, 
the application of aesthetic standards that 
stress manicured order, and emphasis on design 
and landscaping rather than resource 
management. 
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Information Resources 


Argus, George W. and 
White, David J. The Rare 
Vascular Plants of Alberta. 
National Museum of Natu- 
ral Sciences (Ottawa 

K1A 0M8), May 1978. 

46 pp. French and English. 
Free. 


One of a series of reports 
dealing with the rare vascu- 
lar plants of the provinces 
and territories. Each rare 
plant in the inventory is 
listed by name, map loca- 
tion, range in North Ameri- 
ca, and its province, habitat 
and status; an extensive 
bibliography follows. A 
“rare” plant is one that has 
a small population within 
the province or territory, an 
“endangered” plant is one 
in danger of extirpation 
throughout all or a signifi- 
cant part of its range, and a 
“threatened” plant is likely 
to become endangered in 
the foreseeable future. By 
early 1978, similar publica- 
tions existed for Ontario 
(June 1977) and Nova Sco- 
tia (January 1976) and were 
in preparation for the other 
provinces and territories. 
See also: G.W. Argus, “Can- 
ada’”’, in G.T. Prance and 


T.S. Elias, Extinction is For- 


ever (New York: New York 
Botanical Garden, 1977), 
pp. 17-29, which describes 
Canadian national and pro- 
vincial legislation designed 
to protect rare and endan- 
gered plants and examines 
successes and problems. An- 
other source, at the larger 
scale (where it is estimated 
that 10% of the total world 
biota may be threatened 
with extinction), is G.R. 
Long and M.A. Miasek, 
Endangered Plant Species 
of the World and Their En- 
dangered Habitats: A Se- 
lected Bibiography (Library 
of the New York Botanical 
Garden, Bronx, NY 10458), 
1977, $1.50. 


Ferguson, Mary and Saun- 
ders, Richard M. Canadian 
Wildflowers. Toronto: Van 
Nostrand Reinhold Ltd., 
1976. Hardcover, 192 pp. 
$19.95. 


Presents a collection of Can- 
adian flowers, illustrated 
with over 150 colour photos. 
Flowers are arranged into 
four major habitat groups 
and habitat characteristics 
are described, followed by 
botanical detail and every- 
day information for each 
flower. 


Morton, J.E. et al. A List of 
Rare or Endangered Species 
in the Canadian Flora — 
Vascular Plants. University 
of Waterloo, Dept. of Biol- 
ogy (Waterloo, Ont. 

N2L 3G1), 1976. 


A national listing of rare 
species, differing from pro- 
vincial lists by the National 
Museum. 
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Canada’s forests are composed largely of 31 spe- 
cies of coniferous trees (those with leaves that 
generally live on the tree for two or more sea- 
sons). Making up a fifth of the forests are 100 or 
so species of deciduous trees (whose leaves 
change colour in autumn and are shed usually 
before winter). The forests of Canada can be di- 
vided into nine regions based on differences of 
soil, climate and terrain (Figure 2.29). 
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Figure 2.29 Forest Regions of Canada 


Adapted from: R.C. Hosie, Native Trees of Canada, Seventh Edition (Ottawa: 
Information Canada, 1969). 


The forests are among the country’s greatest re- 
newable resources, according to the Canada 
Year Book. Whether the resource is still renewa- 
ble has come into question recently but its im- 
portance to the economy remains undeniable. 
The country’s 800 million acres of usable forest 
Jand, 80% of which is publicly owned, provide 
raw material for the forest industries which ac- 
count for nearly 20% of all Canadian exports. 
And, in many parts of the country, forest-re- 
lated activities constitute the major influence 
man has on the environment. 


Forests, in addition to their economic benefits, 
control runoff and prevent erosion, safeguard 
water supplies, help maintain the carbon diox- 
ide/oxygen balance in the atmosphere, provide 
habitat for wildlife, and offer opportunities for 
recreation, education and research, and human 
enjoyment in general. This diversity of poten- 
tial benefits, however, also creates numerous po- 
tential conflicts. A number of issues arise: 


e “Integrated use’, the current response to 
the problem of competing uses, means em- 
ploying management practices to allow the 
resource to be used compatibly for different 
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purposes. But the conflicts often remain un- 
resolved; one example is logging vs. recrea- 
tion in provincial parks such as Algonquin 
and Lake Superior in Ontario. Unless the 
forest is large enough to segregate incom- 
patible uses, further problems will arise. 


e Regeneration of the forest is essential if the 
resource is to remain renewable. Assigning 
responsibility and ensuring accountability 
for regeneration is one problem. Another is 
that the owner or lessee of the forest re- 
source may not consider it to be in his short- 
term interest to follow the sustained-yield 
concept, i.e., ensuring that new growth bal- 
ances the amount removed by harvest, fire, 
disease and pests. Low economic return and 
high market risks may provide little incen- 
tive to adopt the necessary management 
practices. Inadequate monitoring of the ex- 
tent and condition of the resource may 
make it difficult to determine, even where 
such practices are adopted, whether they 
are being followed. 


A further problem is that the success of the 
sustained-yield concept depends on how re- 
alistic the forest inventories are. Do they in- 
clude only “economic” timber? Do they in- 
clude ecologically sensitive areas? If much 
of the timber in a management unit is eco- 
nomically inaccessible, or if estimated cut 
levels are too high, the result may be “high- 
grade” logging which leaves only poorer 
timber behind. Long-term economic vol- 
umes then diminish. The problem is exacer- 
bated if restocking practices are inadequate. 
In B.C., for instance, the “‘not sufficiently 
restocked” category is progressively 
increasing. 


e Where regeneration involves genetic selec- 
tion — artificially replanting or reseeding a 
single species — the result can be instability 
in the forest ecosystem. Susceptibility to 
pests and disease then increases. 


e Natural enemies such as the spruce bud- 
worm remain even where regeneration is ad- 
equate. Totally satisfactory solutions to the 
pest control problem have yet to be found. 
Spraying raises serious health concerns, and 
becomes a hot political issue. It may be bet- 
ter to let nature do the work and to accept 
the economic ups and downs accompanying 
natural cycles. 
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Figure 2.30 Field-to-Forest Succession 


Source: adapted from various sources including Alden D. Hinckley, Applied 
Ecology, A Nontechnical Approach (New York: Macmillan, 1976). Succession 
shown here applies to the piedmont region of southwestern United States. 
Progress to the stable climax stage, which offers minimum maintenance and 
management costs but may be more vulnerable to loss of particular species, can 
be accelerated or retarded by management practices. 


e Commercial forestry, recreation and other 
human uses of the forest resource can have 
adverse environmental effects, such as 
water and air pollution from pulp and paper 
mills, clearcutting, road construction, and 
effects of tracked vehicles and heavy recrea- 
tion use. Conversely, public concern over 
possible environmental impacts may block 
an action which, from the forestry industry 
viewpoint, is needed to maintain productiv- 
ity of the resource. 


e In areas such as the Maritimes the forest re- 
source is fragmented among numerous 
small woodlot owners and, more recently, 
summer cottage owners. While this may 
have certain advantages, it also seriously af- 
fects economic harvesting of the resource. 


An underlying factor may be the general lack of 
public information on and input to government 
decisions affecting the forest industry. Environ- 
mental impact assessment is a step in this direc- 
tion but so far it affects few decisions overall. If 
the outcome is confrontation late in the decision 
process, complex issues are liable to boil down to 
a simplistic choice, jobs vs. environment, with 
few tradeoffs possible. The environment then 
comes out second best. 


Case Study 24 
Budworm Program in Nova Scotia 


The federal government has approved spending 
of nearly $16 million in Cape Breton over the 
next four years to salvage and store pulpwood 
damaged by spruce budworm infestations and 
to test new approaches to reforestation and sil- 
viculture in western forests affected by the bud- 
worm. The new program supplements an earlier 
federal-provincial development agreement, with 
the Province financing 20% of the cost. An esti- 
mated 3 million cords of softwood face high risk 
in the Cape Breton area because of spruce bud- 
worm damage. 
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Case Study 25 

Tsitika Watershed Planning 
Study, Vancouver Island 
Submitted by Brian Wilkes 


The Tsitika River watershed is the last remain- 
ing unlogged watershed on the east coast of 
Vancouver Island. Jurisdiction over the resource 
is divided between the B.C. Forest Service (a 
provincial Governmental agency) and the Land 
Management Branch, Ministry of the Environ- 
ment. Wildlife and Parks agencies, who want 
the watershed preserved for baseline ecological 
studies, cite its value for large and small mam- 
mals, fisheries, recreation and continued func- 
tioning of the forest ecosystem. 


The resulting conflict with forest resource inter- 
ests led to the establishment of a committee to 
plan the optimum extraction of the timber. Ini- 
tially, representation on the committee was 
heavily weighted to forest interests but public 
pressure resulted in the appointment of three 
representatives from other user groups (hunters, 


recreationists and naturalists). The committee, 
however, is constrained by its terms of reference 
— it was not given the option of rejecting logging 
— and by the strongly political nature of the is- 
sue. Public input to the committee is hampered 
by lack of information, and constraints placed 
upon provincial civil servants limit their 
participation. 


The committee’s work is continuing. The key 
output, its report together with a cutting plan, 
is expected in August 1979. 


Contact: 

Ed Mankelow 

Chemainus, B.C. 

(604) 246-3109 

(Private citizen representing Sierra Club, B.C. 
Wildlife Foundation, Federation of Mountain 
Clubs, Federation of B.C. Naturalists) 
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Information Resources 


B.C. Ministry of Forests. 
Tree Book. B.C. Ministry of 
Forests, Forest Service In- 
formation Division (10-525 
Superior St., Victoria 

V8V 1X5), March 1977. Pa- 
perback, 99 pp. One copy 
free; additional copies $1.00. 


Aimed at a popular audi- 
ence, this attractive little 
book provides the average 
B.C. resident with a quick, 
easy and interesting method 
of tree identification along 
with background informa- 
tion on the tree’s uses, loca- 
tion and history. Part of a 
series which includes 
Forestopics (fact sheets on 
forest management), The 
Renewable Resource (on the 
concept of integrated re- 
source use forest manage- 
ment) and several attractive 
posters. The Department 
also issues a quarterly mag- 
azine, Forestalk. 


Bell, M.A.M. et al. Impact 
of Harvesting on Forest En- 
vironments and Resources. 
Environment Canada, For- 
estry Service (Ottawa 

K1A 0H8), Technical Re- 
port 3 with Supplement 
No. 1, 1975. 


Dixon, R.M. The Forest Re- 
sources of Ontario. Toronto: 
Ontario Dept. of Lands and 
Forests, 1963 and 1971. 

107 pp. Available from Gov- 
ernment of Ontario Book- 
store (880 Bay St., Toronto 
M7A 1N8), $0.75. 


“Environmental Impact As- 
sessment in Forest 
Ecosystems”, Forestry Re- 
search Newsletter, Autumn, 
1977. Available from Envi- 
ronment Canada, Forestry 
Service (Ottawa K1A 0H3). 


Describes the Great Lakes 
Forest Research Centre’s 
environmental impact 
project. Initiated in 1972, 
the project is aimed at: (a) 
documenting the impacts of 
major man-induced disturb- 
ances on forest ecosystems 
in Ontario, and gathering 
baseline data on conditions 
prior to disturbances, and 
(b) recommending and de- 
veloping ecologically sound 
management alternatives to 


and corrective measures for 
impacts that appear to be 
detrimental to the ecosys- 
tems involved. Impacts ex- 
amined so far include: clear- 
cutting, scarification and 
road building as they affect 
productive capacity of the 
land and quantity/ quality 
of surface runoff from forest 
waterbeds; intensive recrea- 
tion in parks (relationships 
between use, soil composi- 
tion and cover); long-range 
transport of atmospheric 
pollutants (see 2.2 Air Quali- 
ty); and vegetation-habitat 
changes caused by linear 
constructions such as roads, 
pipelines and powerlines. 
Further information is 
available from Great Lakes 
Forest Research Centre, En- 
vironment Canada (P.O. 
Box 490, Sault Ste. Marie, 
Ont. P6A 5M7). 


Gane, M., “Nature Conserv- 
ation in Relation to a Na- 
tional Forest Policy”, 
Forestry, Vol. 219, No. 7, 
1976, pp. 91-98. 


Harcombe, Andrew. 
Vegetation Resources of the 
Northeast Coal Study Area, 
1976-1977. B.C. Ministry of 
the Environment, Resource 
Analysis Branch (Parlia- 
ment Buildings, Victoria 
V8V 1X4), March 1978. 

45 pp. Free. 


This report is the first study 
to be published using the 
Resource Analysis Branch’s 
vegetation classification sys- 
tem. It serves as the basis of 
a wide range of interpreta- 
tions (including agriculture, 
forestry, wildlife, recreation, 
aesthetics and engineering) 
in the Northeast B.C. Coal 
Block. The report, does not 
provide these interpreta- 
tions, however, they are 
available upon specific re- 
quest from the Assistant Di- 
rector of the Resource Anal- 
ysis Branch. 


Hosie, R.C. Native Trees of 
Canada. Seventh Edition. 
Ottawa: Environment Can- 
ada, Canadian Forestry Ser- 
vice, 1969 (reprinted 1975). 
Paperback, 380 pp. Avail- 
able from Supply and Serv- 
ices Canada (Printing and 
Publishing, Ottawa 

K1A 089), $6.00. 
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Canada’s nine forest regions 
are defined. The species 
found in each are then illus- 
trated and described in turn 
according to form, habitat, 
size, leaves, cones, twigs, 
bark, wood, seedlings and 
importance. 


Hough Stansbury & Associ- 
ates. Design Guidelines for 
Forest Management. Toron- 
to: Ministry of Natural Re- 
sources, n.d. Available from 
Ontario Government Book- 
store (880 Bay St., Toronto 
M7A 1N8), $15.00, cheque 
payable to Treasurer of 
Ontario. 

A manual, aimed at the for- 
est manager. Organized in 
three sections: planning for 
management; forest man- 
agement (site protection 
and aesthetics for roads, 
cutting, reforestation, utili- 
ties, interpretation and rec- 
reation); and special areas. 


Jones, L.A. Forest Environ- 
mental Resource Planning: 
A Selected Bibliography 
and Guide to the Literature. 
U.S. Army Corps of Engi- 
neers, Walla Walla District, 
1977. U.S. Army Corps of 
Engineers (Washington, DC 
20314), 1977. 158 pp. $12.50. 


Love, Peter and Overend, 
Ralph. Tree Power: An As- 
sessment of the Energy Po- 
tential of Forest Biomass in 
Canada. Dept. of Energy, 
Mines and Resources, Re- 
newable Energy Resources 
Branch (Ottawa K1A 0E4), 
1978. 53 pp. 


Annotated in 2.7 Energy. 


Lynch, J.A. et al., “Implica- 
tion of Forest Management 
Practices on The Aquatic 
Environment”, Fisheries 
2(2), 1977, pp. 16-22. 


Manning, G.A. and Grin- 
nell, H.R. Forest Resources 
and Utilization in Canada 
to the Year 2000. Environ- 
ment Canada (Ottawa 
K1A 0H3), 1971. 


Ministére des terres et for- 
éts. Guide d’aménagement 
du milieu forestier. Québec 
Ministére des terres et for- 
éts, Groupe de planification 
sectorielle (2700 Einstein, 
Ste-Foy, P.Q. G1P 3W§8), 
1977. 158 pp. 


This “Forestry Manage- 
ment Guide” defines the 
work of the forester. The 
five chapters cover broad 
measures of forest manage- 
ment. Then more specifical- 
ly, management principles 
and practices are described 
with respect to the forest re- 
source, water, wildlife and 
recreation. 


Pearse, Peter H. Timber 
Rights and Forest Policy in 
British Columbia, Vol. 1. 
B.C. Ministry of Forestry 
(Parliament Buildings, Vic- 
toria V8V 1X5), 1976. 


Makes recommendations on 
all matters relating to the 
disposition of rights, by the 
Crown, to harvest timber 
and occupy forested land in 
British Columbia. 


Potvin, Albert. A Panorama 
of Canadian Forests. Otta- 
wa: Environment Canada, 
Canadian Forestry Service, 
1975. Hardcover, 254 pp. 
Available from Nature Can- 
ada Bookshop (75 Albert 
St., Ottawa K1P 6G1). 
Hardcover, $13.50. 


Handsome photo-essay on 
the origins and history of 
Canada’s forests, their rela- 
tionships to other forests of 
the world, their composi- 
tion, the biological respon- 
ses of trees to different envi- 
ronments, and forests of the 
future. 


Reed, F.L.C. and Associates 
Ltd. Forest Management in 
Canada - Volume I. 
Environment Canada, For- 
est Management Institute 
(396 Cooper St., Ottawa 
K1G 3Z6) Information Re- 
port FMR-X-102, 1978. 

155 pp. Forestry Manage- 
ment in Canada — F.L.C. 
Reed and Associates Ltd. — 
Summary. Information Re- 
port FMR-X-104, 1978. 

55 pp. 

This report improves the 
basis for policy formulation, 
planning and practice in for- 
est management. Forest 
management in each prov- 
ince is described and a set of 
guidelines for forest man- 
agement in Canada is given. 


Rowe, J.S. Forest Regions of 
Canada. Environment Can- 
ada, Forestry Service (Ot- 
tawa K1A 0H83), Publication 
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No. 1300, 1972. Paperback, 
171 pp. Available from Sup- 
ply and Services Canada 
(Printing and Publishing, 
Ottawa K1A 089). $2.50. 


Sarrazin, Raymond (éd.). 
Effets environnementaux 
des pulvérisations aériennes 
contre la tordeuse des bour- 
geons de l’épinette au Qué- 
bec — 1977. Ministére du 
tourisme, de la chasse et de 
la péche, Direction de la re- 
cherche faunique (9530 rue 
de la Faune, Orsainville, 
Qué. G1G 5E5), novembre 
1977. 31 pp. 


A preliminary report on the 
environmental effects of 
spruce budworm spraying. 


Soil Conservation Society of 
America. Plants, Animals 
and Man. Soil Conservation 
Society of America (7515 
Northeast Ankeny Rd., 
Ankeny, Iowa 50021), 1973. 
Paperback, 272 pp. $5.00. 


Proceedings of the Society’s 
28th Annual Meeting, 1973. 
Included are papers on: 
plant resources; functional 
aspects of resource; conserv- 
ation affecting plants, ani- 
mals and man; and plants, 
animals and man — meeting 
society’s needs. Other pa- 
pers cover air resources, 
land use planning, water 
and fish/wildlife resources, 
soil resources, waste man- 
agement, erosion and sedi- 
mentation, outdoor recrea- 
tion and conservation/ 
environmental education. 


Stone, Christopher D. 
Should Trees Have Stand- 
ing? Toward Legal Rights 
for Natural Objects. New 
York: Avon/Discus Books, 
1975. Paperback, 118 pp. 
$1.50. 


The author argues, in the 
United ‘States context, that 
the concept of legal standing 
has been expanded over the 
years to include groups 
whose rights were once con- 
sidered dubious (women, 
Blacks, Indians, prisoners, 
etc). He explores the impli- 
cations of extending legal 
rights to natural objects. 
His concern is not whether a 
tree should have the same 
rights as a human being, but 


whether it should be able to 
be represented in court by 
legal counsel, as corpora- 
tions are. 


Walmsley, M.E. and Von 
Barneneld, J., “Biophysical 
Land Classification Techni- 
ques: The Application to 
Ecological Classification of 
Forest Land in British Co- 
lumbia”, in Proceedings, 
Ecological Classification of 
Forest Land in Canada and 
Northwestern U.S.A., Sept. 
30-Oct. 2, 1977, Vancouver, 
B.C. University of British 
Columbia, Centre for Con- 
tinuing Education (Vancou- 
ver V6T 1W5), 1977, 

pp. 41-120. 
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Vegetation in urban areas has been looked upon 
largely as an amenity, almost an ornamental re- 
source. But trees, vines and other kinds of vege- 
tation are being increasingly recognized for the 
wider range of values they have for urban and 
near-urban environments. Vegetation enhances 
environmental quality and performs the vital 
functions of direct and indirect benefit to hu- 
man settlement: 


Air conditioning. Plants do some of this by 
removing a certain amount of carbon dioxide 
and other pollutants from the air (but see 
Hagevik), by releasing oxygen and by trap- 
ping dust and releasing moisture. (To be fair, 
especially to allergy sufferers, it should also 
be noted that plants can add pollutants to 
the air, especially in the form of pollens and 
contribution to smog.) 


Microclimate modification. Vegetation influ- 
ences air temperature, humidity and wind. If 
properly located and of the right kind, trees 
can moderate heat through their shading ef- 
fect and the process of evapotranspiration, 
and they can act as buffers against the wind 
and snow. In both cases, energy savings can 
result. 


Water retention. Trees and other plants help 
maintain the quantity and quality of water 
by aerating and holding together the soil, 
thereby increasing its capacity to absorb 
water. Where a watershed for public supply is 
involved, the presence of vegetation becomes 
especially significant. 


Erosion control. Plants effectively reduce 
water and wind erosion. Their leaves, branch- 
es, roots and litter stabilize slopes, diminish 
the washing away of soil into watercourses, 
and reduce the pollution that would other- 
wise result. 


Habitat. Vegetation provides habitat for val- 
ued wildlife even in urban areas. Often a ma- 
jor difference between a new subdivision and 
a mature area is that the latter has had time 
to develop groves and corridors of vegetation, 
especially in backyards which are home to 
songbirds and other forms of life. 


Noise attenuation. Depending on species, the 
height, density and location of vegetation has 
been found to play a useful role in buffering 
residential areas from noise sources. It is easy 
to exaggerate this positive effect, though. 
Buffers may reduce perceived noise and com- 
plaints (we complain less about what we can’t 
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see) but it takes a substantial depth of trees 
to reduce actual noise levels appreciably. 


Visual barriers and screening. Plantings sur- 
rounding disagreeable sights or between un- 
related land uses can add a desired element of 
privacy. They can also screen or soften the 
glare and reflection from a glass-and-concrete 
urban environment. 


Aesthetic benefits. Vegetation can enhance 
man-made development of all kinds, thereby 
improving visual quality, enjoyment of use 
and property value. 


Other social benefits. Trees are believed to 
provide sensory diversity and awareness of 
changing seasons, reduce vandalism, and in- 
crease public use of urban parks. Trees have 
educational value. And for most people, they 
contribute to a sense of wellbeing. 


Despite its numerous promised benefits, urban 
vegetation is under constant threat and much of 
it is continually being lost. For example, in re- 
source and other outlying settlements, vegeta- 
tion may represent a fire hazard, necessitating 
construction of fire breaks. When some trees are 
removed, however, those that remain are more 
exposed to stronger winds and may not be suffi- 
ciently wind-firm to remain standing (which 
makes them hazards to public safety, and so 
on). In newly urbanized areas, much of the 
threat to vegetation has to do with attitudes of 
developers and homeowners. Saving existing 
trees is difficult and often costly. It may be 
much easier to remove the vegetation, then re- 
place it with new trees after construction is com- 
plete; this overlooks the diversity and habitat 
that is lost, and the fact that it takes many 
years to replace mature trees. 


In existing urban areas, factors affecting growth 
and survival of vegetation include (and these 
vary by species and location): 


Oxygen and moisture starvation. Water and/ 
or oxygen supplies to vegetation are dis- 
rupted by paving, ground compaction which 
reduces the amount of oxygen which reaches 
the roots and inhibits respiration and root 
growth, the lowering of the water table, and 
the raising of the elevation around trees. Soil 
percolation rates are slowed and moisture is 
prevented from reaching the soil. Poor main- 
tenance of street trees similarly contributes 
to the loss of planted species. 
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Chemical deficiencies. Plants require a con- 
tinuous supply of nutrients from the soil and 
the air. Nature’s nutrient recycling process is 
disrupted when human activities remove or- 
ganic material from the soil and fail to re- 
place it or wher they degrade the quality of 
the air. 


Light deficiency. Large urban buildings cre- 
ate huge shadows that cut off light to af- 
fected plants. Suppression of photosynthesis 
results in stunted or uneven growth. 


Pollutants. Urban vegetation is affected by 
road salting operations, heavy metals (espe- 
cially from automobile emissions), industrial 
pollution (notably SO, and HF) and pesti- 
cides (e.g., when weed control exceeds its 
mandate). 


Mechanical injury. Construction activity is 
the main culprit. Others include vandalism 
and other deliberate acts of destruction, ex- 
cessive use through play activities, damage 
from mowing and snow removal equipment, 
over-zealous pruning, fires and storms. 


Deliberate removal. In most municipalities, 
owners need no permission to remove trees 
on their property; much vegetation is lost in 
this way. Conflict between public works offi- 
cials and those responsible for trees, the for- 
mer concerned that trees may inhibit street 
cleaning or damage underground utilities, can 
also lead to vegetation loss. 


Vegetation protection in newly developing areas 
can be achieved through careful selection of spe- 
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cies (using vegetation with known tolerance to 
local urban conditions), planning, environmen- 
tal management and negotiations with property 
owners. In existing areas the emphasis must be 
on identifying vegetation resources, working out 
problems and conflicts, and ensuring replanting 
where required. In both cases there is a need for 
ongoing monitoring programs to keep track of 
the state of the vegetation resource: how many 
species, of what kind, where, in what condition, 
and at what extent of loss. It is not a common 
approach. And therefore, in every municipality 
there are at risk unique pictures of living histo- 
ry, some of the oldest and largest living things 
in the world, examples of an array of ecological 
situations and successional patterns, and habi- 
tats for valued wildlife. 


Table 2.12 Vegetation Parameters for 
Consideration in Environmental Planning and 
Impact Assessment 


Class Parameter 


Amenity Visual quality 
Recreational potential 
Noise abatement 
Air pollution reduction 
Climate amelioration 
Historic value 


Human safety Fire potential 
Windthrow and breakage potential 
Ecological Indicator of environmental condition 


Erosion control 

Wildlife habitat 

Role in the regional ecosystem 
Succession potential 


Fragility 
Economic Commodity resources 
Tax revenues 
Scientific Rare and endangered species 


Unique vegetation types 
Gene composition 


Source: J.R. McBride, “Evaluation of Vegetation in Environmental Planning”, 
Landscape Planning 4 (1977), pp. 291-312. 


Case Study 26 

Buzz-Saw Bandits Making Off 

With Developer’s Trees 

Reprinted from Mississauga News, 7 Aug. 1978 
(emphasis added) 


Peel Regional Police yesterday were called in to 
help protect a stand of mature trees which have 
in the past week been mysteriously disappear- 
ing, one by one. The trees have been marked 
with red crosses for preservation but up to yes- 
terday six 40-footers had been cut down and 
carted away. 


Urban Vegetation 


Doug Hanson, spokesman for Urban Equities 
Ltd., the owner of the land which is being devel- 
oped as a subdivision known as Sherwood 
Meadows, said yesterday that he was asking po- 
lice to step up patrols in the area to stop the 
trees being stolen. The development is on the 
north side of Burnhamthorpe Road. at the west 
end of Rathburn Road. Hanson said his com- 
pany has agreed to preserve as many trees as 
possible and many have been marked for pro- 
tection. City Hall has also designated the area 
as a limited environmental protection area. 
Hanson said the company is concerned about 
the missing trees and wants their disappearance 
stopped. He said it seems that people see devel- 
opment going on at the site and assume that the 
trees are there for taking. Councillor Larry Tay- 
lor says he is angry about the removal of the 
trees and that he hopes that anyone in the area 
who hears chain saws at night or on the week- 
end will immediately contact police. 


Dirk Blyleven, the city’s principal environmen- 
tal planner, said yesterday that the city wants 
the trees preserved but has no power to ensure 
that because they are on private property. He 
said the developer has agreed to save as many 
trees as possible and has been very cooperative. 
“The municipality, though, has no jurisdiction 
over the protection of trees on private proper- 
ty’’, he said, “Yes, we are very concerned about 
this incident”. He said city council has tabled a 
proposed tree bylaw designed to protect trees on 
private property. Under the bylaw, a developer 
would make cash deposits of $200 to $300 per 
tree and if any went missing he would lose his 
deposit. 


Case Study 27 
*“Communitree Planning” in 
North Pickering, Ontario 


North Pickering is a new community (planned 
population of 75 000) being developed by the 
Ontario Government on a 25 000-acre site ad- 
joining northeast Metro Toronto. The project 
encompasses three major land use zones — ur- 
ban, agricultural and a peripheral parkway belt. 
From the outset, planning emphasized the con- 
servation of natural and historical features of 
merit. 


The urban forestry component includes seven 
steps: 


1. Inventory of existing wooded and wildland 
resources. 
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2. Classification of wooded areas in terms of 
site type, forest cover type, forest use class 
and ecological diversity. 


3. Evaluation of each wooded area to show in- 
tegrated value for given purposes (e.g., toler- 
ance to human impact, potential for urban 
woodland park). 


4. Planning to preserve unique and particu- 
larly valuable natural areas and to conserve 
areas as inter-community linkages with 
ready-made landscaping. 


5. Protection and continual surveillance to as- 
sure survival of these natural resources dur- 
ing the long period of land assembly, plan- 
ning and development. 


6. Implementation of continuing resource im- 
provement programs begun as soon as the 
land was acquired and the preliminary de- 
velopment framework was decided, includ- 
ing planting seedlings (slope erosion control, 
conservation of watercourses, etc.), stockpil- 
ing shade trees for later landscaping, im- 
provement of wooded areas (e.g., removing 
unsightly dead elms) and construction of a 
hiking trail system. 


7. Coordination, i.e., constant liaison with the 
various agencies and interests involved. 


Three years after the urban forestry program 
was begun, the aims appear to have been met. 


Source: Keith W. Horton, “Of Trees, Natural 
Ecosystems and Community Design’, Plan 
Canada, 16/3, Sept.-Dec. 1976, pp. 208-212. 


Contact: 

William M.C. Wilson 

Environmental Planning Coordinator 
North Pickering Project 

Ontario Ministry of Housing 

950 Yonge Street, 6th Floor 

Toronto, Ont. M7A 2K4 

(416) 965-9162 
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See also: 

2.5 Forests 

3.6 Environmentally Sen- 
sitive Areas 

3.7 The Rural-Urban 
Fringe 

4.2 Urbanization 


Andresen, John, W., “Legis- 
lation to Enhance and pro- 
tect Canada’s Urban Trees 
and Forests”, in Wiken, 
E.B. and Ironside, G.R. 
(ed.). Ecological (Biophyst- 
cal) Land Classification in 
Urban Areas. Proceedings 
of a Workshop, Canada 
Committee on Ecological 
(Biophysical) Land Classifi- 
cation, 23 & 24 November, 
1976, Toronto. Ottawa: En- 
vironment Canada, 1977. 
Available from Supply and 
Services Canada (Printing 
and Publishing, Ottawa 
K1A 089), $4.00. 


Discusses the need to con- 
serve urban vegetation and 
the limits of Canadian law 
in relation to urban vegeta- 
tion, then reports the results 
of a survey of tree manage- 
ment policies and practices 
at the municipal level in On- 
tario. Of the 399 municipali- 
ties who responded, repre- 
senting 90% of Ontario’s 
population, the following 
proportion indicated they 
had taken an inventory of 
“public” trees: 26.5% of 34 
cities and boroughs, 2.5% of 
80 towns, none of the 56 vil- 
lages, less than 1% of 207 
townships and 13.6% of 22 
“upper tier” municipalities, 
for an overall average of 
only 17% of all munici- 
palities. 


Davis, Donald D. and Wil- 
hour, Raymond G. 
Susceptibility of Woody 
Plants to Sulfur Dioxide 
and Photochemical Oxi- 
dants. U.S. Environmental 
Protection Agency (Corval- 
lis Environmental Research 
Laboratory, 200 S.W. 35th 
Street, Corvallis, Oregon 
97330), 1976. 


Dorney, Robert S., ““Re-cre- 
ating the Early Ontario 
Landscape in a Front 
Yard”, Landscape Architec- 
ture, Oct. 1975, pp. 420-423. 
The author describes how 
he conceptualized a minia- 
ture ecosystem containing 


seven symbolic Ontario en- 
vironments — Great Lakes 
shoreline, Canadian Shield, 
boreal forest, oak plains, Ni- 
agara escarpment, maple 
and beech forest, and Caro- 
linian forest; proceeded to 
design the ecosystem for a 
32’ x 60’ area on his subur- 
ban lot in the Waterloo 
area; and created a mini-for- 
est (heritage garden) of 
some 125 species over four 
years. 


Gold, Seymour M., “Social 
Benefits of Trees in Urban 
Environments’, Jnterna- 
tional Journal of Environ- 
mental Studies, Vol. 10, 
1977, pp. 85-90. 


Goodwillie, R. and Cabot, 
D., “Plants as Indicators of 
Environmental Change”, 
Nature in Focus, 14, pp. 7-8. 


Describes the concept of in- 
dicator species and the man- 
ner in which the appearance 
of certain species or the dis- 
appearance of others can re- 
flect changing conditions 
brought on by some 
disturbance. 


Hagevik, George et al. The 
Contribution of Urban 
Planning to Air Quality. 
U.S. Environmental Protec- 
tion Agency (Office of Air 
and Waste Management, 
Research Triangle Park, 
N.C. 27711), 1974. 


Reports briefly (pp. 5-8 to 5- 
9, with various backup refer- 
ences) on the utility of vege- 
tation as a pollutant absorb- 
er. Conclusions: the 
literature is sparse and the 
results inconclusive. Gener- 
alizations about the useful- 
ness of vegetation in absorb- 
ing pollutants are difficult 
to make because of the com- 
plexity of interrelated varia- 
bles such as type of vegeta- 
tion and density required, 
pollutant type and concen- 
tration, and seasonal varia- 
tions. Studies suggest that 
trees, especially conifers, re- 
move certain aerosols, par- 
ticulates, ozone and gaseous 
pollutants from the atmo- 
sphere without damaging 
the tree (within limits) but 
the amount is uncertain. 
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Harper, David and Chaster, 
Gerry. Vegetation and 
Development. Corporation 
of the District of Saanich 
(770 Vernon Ave., Victoria, 
B.C. V8X 2W7), 1976, 35 pp. 


A booklet, prepared jointly 
by the Parks and Planning 
Departments of the munici- 
pality, to encourage the 
preservation of vegetation 
during development. It pro- 
vides useful information on 
site selection/design and on 
effective measures for pre- 
serving trees and other veg- 
etation in the pre-construc- 
tion, construction and post- 
construction phases of ur- 
ban development. The mu- 
nicipality is currently at- 
tempting to devise a tree 
cutting bylaw which would 
(a) seek to estimate the 
value that trees on private 
property have to the com- 
munity, and (b) impose that 
value as a fee if the owner 
cut down the tree. 


Hepting, George H., “Air 
Pollution and Trees”, in 
Matthews, W.H., et al. (ed.). 
Man’s Impact on Terrestrial 
and Oceanic Ecosystems. 
Cambridge, MA: MIT 
Press, 1971. Hardcover, 
$25.00. 


Horton, K.W. and Wilson, 
W.M.C. Choosing the Right 
Tree for Various Urban 
Settings. Ontario Ministry 
of Housing, North Pickering 
Project (950 Yonge St., To- 
ronto M7A 2K4), April 
1975. Unpublished draft, 

8 pp. 

The authors could find no 
single source providing a 
compendium of pertinent 
information that would al- 
low an urban landscape de- 
signer to best match a spe- 
cific tree to a specific site. 
This paper is an attempt to 
do so for a particular area, 
the North Pickering new 
community site adjoining 
northeast metro Toronto. 
Species covered are those 
presently on the 25 000 acre 
site; since these species are 
for the most part common 
throughout Ontario, how- 
ever, the information has 
wider relevance. 


International Union of For- 
estry Organizations. Trees 
and Forests for Human 


Settlements. University of 
Toronto, Centre for Urban 
Forestry Studies (c/o Fac- 
ulty of Forestry and Land- 
scape Architecture, 203 Col- 
lege St., Toronto M5S 1A1), 
1976. $5.00. 


A collection of over 40 pa- 
pers from an international 
conference on urban 
forestry. 


Jones, A.R.C. et al., “Un 
concept de forestaire ur- 
bain”, Milieu, 1976, 

12:52 pp. (publié par Envi- 
ronnement Canada, Centre 
de recherches forestiéres des 
Laurentides, Québec). 


Discusses the concept of ur- 
ban forests and the prob- 
lems of establishing and 
maintaining them. 


Keyes, Dale L. Land Devel- 
opment and the Natural En- 
vironment: Estimating 
Impacts. The Urban Insti- 
tute (2100 M. St. NW, 
Washington, DC 20037), 
1976. 128 pp. $4.95. 


Vegetation is included in 
Part 3 (value, methods of 
measuring quantity/ 
quality, estimating future 
conditions, recommenda- 
tions for the planner). 


McBride, J.R., “Evaluation 
of Vegetation in Environ- 
mental Planning”, 
Landscape Planning, 4 
(1977), pp. 291-312. 


Reviews the characteristics 
of vegetation evaluated in 
environmental planning and 
impact assessment, espe- 
cially in areas of urban ex- 
pansion. A checklist of 19 
vegetation parameters 
grouped into five classes (a- 
menity, human safety, eco- 
logical, economic, scientific) 
is suggested as a basis for 
making a more comprehen- 
sive analysis of vegetation. 
A vegetation survey method 
for planners, aimed at eval- 
uating these parameters, is 
developed and the relation- 
ship of each vegetation pa- 
rameter to proper environ- 
mental planning is 
discussed. An extensive bib- 
liography is included. 
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Oemichen, Friedrich. 
Méthode d’évaluation du 
potentiel récréatif des foréts 
urbaines de la région métro- 
politaine de Montréal. Univ- 
ersité de Montréal, Départe- 
ment de l’architecture du 
paysage (Case postale 6128, 
Succursale A, Montréal, 
Qué. H3C 237), April 1975. 
Planning principles, criteria 
and methods for the evalua- 
tion of forested areas in 
cities are provided. 


Ontario Shade Tree Council. 
Information Sources Bro- 
chure. OSTC (7241 Jane 
Street, Concord, Ont. 

L4K 1A7), 1978. $5.00 per 
100 copies. 


Comprehensive listing of 
agencies, organizations and 
reference materials avail- 
able to assist citizens and 
municipal governments con- 
cerned with conserving and 
managing Ontario’s trees, 
forests and related green 
spaces. Included are refer- 
ences related to urban envi- 
ronmental issues, ornamen- 
tal horticulture and grounds 
maintenance. 


Regional Municipality of 
Hamilton-Wentworth, Plan- 
ning and Development 
Dept. Greening of Hamil- 
ton- Wentworth (Value of 
Trees in Urban Areas). The 
Dept. (City Hall, Hamilton, 
Ont. L8N 3T4), 1975. 16 pp. 
Free. 


“Tt is significant that the 
problems in our urban envi- 
ronment are not the lack of 
concrete facts concerning 
the beneficial characteristics 
of vegetation, but rather the 
‘dissemination’ of these 
facts. Thus it is the purpose 
of this document to present 
in a clear, concise manner 
some of the beneficial char- 
acteristics of vegetation in 
the urban environment and 
present them in a readily 
available, easily compre- 
hendable format”. Includes 
environmental and ecologi- 
cal benefits, social and aes- 
thetic benefits, and eco- 
nomic benefits. 


Robinette, Gary O. Plants/ 
People/and Environmental 
Quality. Washington, DC 
U.S. Dept. of the Interior, 
National Park Service, 1972. 


Paperback, 137 pp. Avail- 
able from U.S. Government 
Printing Office (Supt. of 
Documents, Washington, 
DC 20402), Stock No. 2405- 
0479, $4.00 + 25% outside 
U.S.A. 


“|. contemporary environ- 
mental designers and plan- 
ners have generally ignored 
plants and made little or no 
serious provisions for their 
use in large-scale planning, 
because of the ’gardenesque’ 
stigma carried over from 
earlier eras”. The author de- 
scribes the symbolic and 
functional values of plants, 
then makes a strong case for 
using plants not merely for 
beautification but to solve 
environmental problems. 
Architectural, engineering, 
climate-control, aesthetic 
and other uses of plants are 
elaborated in a handsomely 
presented text. An extensive 
bibliography is included. 


South Central New York 
Resource Conservation and 
Development Area. Urban 
Forestry Program. New 
York State Dept. of Envi- 
ronmental Conservation 
(Box 594, Sherburne, NY 
13460), 1972. 16 pp. 


This program is an attempt 
to preserve remaining 
healthy trees and to formu- 
late sound planting replace- 
ment programs in urban 
areas. A forester with the 
RC & D works with groups 
of interested people to sup- 
ply expertise in formulating 
urban forestry plans and 
carrying out projects (by 
these groups and their local 
municipalities). This report 
describes the program, lists 
ten criteria for organizing 
and implementing an urban 
forestry or shade tree pro- 
gram, outlines the value of 
trees in urban areas, tells 
how to conduct inventories, 
discusses jurisdictional 
problems, provides some in- 
structions for selecting trees, 
and discusses maintenance. 
For further information, 
contact William L. Betts, 
Senior Forester, NYSDEC. 
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Sudia, Theodore W. The 
Vegetation of the City. U.S. 
Dept. of the Interior, Na- 
tional Park Service (Wash- 
ington, DC 20204), n.d. 17 
pp. Free. 


One of a number of booklets 
in the urban ecology series. 
Expresses public sentiment 
well, e.g., “For most people 
the vegetation of the city is 
for ornamentation. We like 
it because it is beautiful, 
pleasing and aesthetic. The 
vegetation of the city gives 
us a feeling of well-being, a 
feeling that we are in har- 
mony with our 
environment.” 
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2.6 Wildlife and Fish 


Wildlife is often taken to mean all undomesti- 
cated vertebrate animals, excluding fish, living 
in a given area, whether they are considered 
beneficial or not. Another definition, more nar- 
rowly anthropocentric but at the same time 
more easily employed, limits wildlife to those 
nondomestic animals large enough to be seen 
and appreciated by man. 


Wildlife is unlike other resources. Its monetary 
value is not easily demonstrated, especially in 
urban and urbanizing areas. In rural areas wild- 
life management has been directed mainly at 
the production of game (hunters paid the bills 
through licenses, taxes, etc. and they called the 
tune), to a lesser extent at maintenance of trap- 
ping and hunting for commercial purposes, and 
at public protection against hazards such as 
bears. Recently there has been a growing move- 
ment toward conservation of wildlife for pur- 
poses of enjoyment other than hunting or sport 
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fishing; the aim is to conserve wildlife for the 
pleasure man derives from it for its own sake. 
More action has also been taken to protect en- 
dangered species and threatened habitats, cre- 
ate ecological reserves, restore habitats and un- 
dertake management of non-game wildlife. Few 
would argue, however, that these actions are ad- 
equate. And in some cases — whaling, for exam- 
ple — the concern is that “conservation” actions 
being taken are destructive. 


Fish, as a resource, share most of the problems 
of wildlife. To a greater extent than wildlife the 
fishery has commercial value as a significant 
food source, domestically and for foreign trade 
(unfortunately half of this valuable protein goes 
into pet food), and for sport fishing related to 
tourism. However, the fact that “relatively little 
is known about the distribution, taxonomy, 
ecology and behaviour of nearly all non-food 
and non-sport fishes in Canada” (McAllister 
and Gruchy, in Mosquin and Suchal, 1977) re- 
veals the true meaning of “resource” as applied 
to fish. Various human activities, particularly 
those affecting the key habitat requirements 
(water clarity, water temperature, oxygen, ab- 
sence of toxic chemicals, waterside vegetation, 
shelter, type of bottom, etc.) and the introduc- 
tion of exotic species such as carp have affected 
fish life adversely in Canada. Of our native fish 
fauna, at least two species are extinct in Cana- 
dian waters, nine are on the edge of extinction, 
six are threatened and likely to become endan- 
gered, and nineteen are so rare they could easily 
be wiped out. Seven of the thirty-six are unique 
to Canada and are found nowhere else in the 
world. 


Nonurban wildlife management has been use- 
fully related to management of the forestry and 
fishery resources. Comparable relationships 
have yet to be worked out with urban planners, 
through ecologists, landscape architects and ur- 
ban foresters, or directly with citizen groups 
(such as field naturalists clubs) building on the 
interest many urban property owners have 
demonstrated in creating backyard conditions 
favourable to birds and other wildlife. Habitat — 
that place where the needs of a species for food, 
water, cover and reproduction sites are met — is 
the key to wildlife and fish protection. Where 
habitat exists sooner or later there will be an oc- 
cupant. Moreover, the number, kinds and diver- 
sity of wildlife may be a reflection of the long- 
term suitability of that habitat for man. The ex- 
tent to which wildlife and fish continue to 
survive depends largely on the control of envi- 
ronmental contamination and on wise land 
planning. 
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Predators 


Protozoa 


Legend 


— — —-» Waste, excrement, death 
> Food material 


Food chains are the pathways by which living 
organisms obtain, use and transfer energy. 
Preserving wildlife, for example, involves not only 
individual species but also a recognition of key 
relationships among them within their environments. 


Figure 2.31 Food Chains 


Source: Reg Lang and Audrey Armour, Oakville Environmental Report: A Case 


Study in Environmental Planning (Toronto: Lang Armour Associates, 1977). 
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sitive Areas 


Banfield, A.W.F. The Mam- 
mals of Canada. Toronto: 
University of Toronto Press, 
1974. Hardcover, 438 pp. 
About $25.00. 


Richly illustrated book that 
describes mammals in detail 
including their phylogenetic 
relationships, physical char- 
acteristics, habits, reproduc- 
tive patterns, economic im- 
portance and geographic 
distribution. 


B.C. Ministry of the 
Environment. Wildlife Re- 
sources of the Northeast 
Coal Study Area, 1976-1977. 
Ministry of the Environ- 
ment, Resource Analysis 
Branch (Parliament Build- 
ings, Victoria V8V 1X4), 
1977. 58 pp. 


Prepared by the Resource 
Analysis Branch, Ministry 
of the Environment, in col- 
laboration with the Fish 
and Wildlife Branch of the 
Ministry of Recreation and 
Conservation, this report at- 
tempts to evaluate the pos- 
sible impacts of coal mining 
and related developments 
on wildlife, primarily big 
game. It includes a prelimi- 
nary economic analysis of 
“consumer surplus” values 
(i.e., those not paid for) and 
non-consumptive values (so- 
cial, scientific, aesthetic, rec- 
reational) in relation to 
wildlife. See also: Pearse- 
Bowden Economic Consul- 
tants, The Value of Resident 
Hunting in British 
Columbia, Study Report 
No. 6, B.C. Ministry of Rec- 
reation and Conservation, 
Fish and Wildlife Branch 
(Parliament Buildings, Vic- 
toria, B.C.), 1972; Quadra 
Economic Consultants, Fish 
and Wildlife in British Co- 
lumbia — A Review of Re- 
source Values, Study Re- 
port No. 7, B.C. Ministry of 
Recreation and Conserva- 
tion, Fish and Wildlife 
Branch, 1977, a province- 
wide review of values in- 
cluding a method for esti- 
mating the value of non- 
consumptive uses; and 


A. Luckhurst, Guidelines: 
Land Capacity Classifica- 
tion for Wildlife 
(Ungulates), B.C. Ministry 
of the Environment, Re- 
source Analysis Branch, 
Sept. 1975, unpublished 
draft, which attempts an es- 
timate of ungulate carrying 
capacity and which pro- 
vided the basis for the wild- 
life resource report, above. 


Benson, John, “Hog in 
Sloth, Fox in Stealth: Man 
and Beast in Moral Think- 
ing”, in Peters, R.R. (ed.). 
Nature and Conduct. New 
York: Macmillan, 1975. 
Explores, especially in chil- 
dren’s literature, human at- 
titudes toward various ani- 
mals and why we regard 
them in stereotyped ways. 


Dagg, A.I. Canadian Wild- 
life and Man. Toronto: 
McClelland and Stewart, 
1974. Hardcover, 192 pp. 
$10.00. 


This book deals with the 
way wildlife (nondomesti- 
cated birds and mammals) 
has affected man and vice 
versa. It traces the history 
of wildlife in Canada from 
the Ice Age to the present; 
discusses the relationship of 
wildlife to forests, agricul- 
ture and urban areas; exam- 
ines wildlife management, 
endangered species and im- 
portation (bringing in for- 
eign species); looks at ail- 
ments common to wildlife 
and man and considers the 
effects of pollution and 
man-made structures on 
wildlife; and concludes with 
a section on wildlife and ha- 
bitat conservation in 
Canada. 


Foster, Janet. Working for 
Wildlife: The Beginning of 
Preservation in Canada. 
Toronto: University of To- 
ronto Press, 1978. Hardcov- 
er, $19.95. 


Froom, Barbara. The 
Snakes of Canada. Ottawa: 
National Museums of Cana- 
da, 1966. Hardcover, 628 pp. 
Available from Supply and 
Services Canada (Printing 
and Publishing, Ottawa 
K1A 089), $17.50. 


Herald, Earl S. Fishes of 
North America. New York: 
Doubleday, n.d. Hardcover, 
254 pp. $9.95. 
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Husek, V.P. Wildlife Land 
Management for Ontario 
Landowners. Ont. Dept. of 
Lands and Forests, 1970. 21 
pp. Free. Available from 
Ont. Ministry of Natural 
Resources (Queen’s Park, 99 
Wellesley St. W., Toronto 
M7A 1W3). 


Explains what a landowner 
can do for wildlife. Covers 
various small game (ruffed 
grouse, cottontail rabbit, 
etc.) and deals with wood- 
land borders, hedgerows, 
shrubs and trees as habitat. 


Lagacé, Michel. Groupe de 
recherche d’impact sur la 
faune. Québec Ministére du 
tourisme, de la chasse et de 
la péche, Direction de la re- 
cherche faunique (9530, rue 
de la Faune, Orsainville, 
Québec G1G 5K6), Nov. 
1976, 16 pp. 


Describes the role, objec- 
tives and programs of this 
group within the Quebec 
Ministry of Tourism, Game 
and Fish. The Ministry has 
available a series booklets 
describing the game and 
sportfish of the province. 
For other Ministry publica- 
tions see Liste de publica- 
tions et rapports du secteur 
faune, de son origine a 1975. 


MacCrimmon, Hugh R. 
Animals, Man and Change: 
Alien and Extinct Wildlife 
of Ontario. Toronto: 
McClelland and Stewart, 
1977. Hardcover, 160 pp. 
$10.00. 


Maini, J.S. and Carlisle, A. 
Conservation in Canada: A 
Conspectus. Environment 
Canada, Canadian Forestry 
Service (Ottawa K1A 0H8), 
Publication No. 1340, 1974. 
441 pp. 

Includes chapters on wild- 
life and fisheries in Canada. 


Mastin, Mary, “Willows 
Save Streams in N.Y.”, 
Globe and Mail, 19 July 
1978. 


Describes New York’s pro- 
gram of stream enhance- 
ment involving local an- 
glers, and compares it to the 
Ontario approach. See Case 
Study 36 in 3.1 Streams and 
Valleys. 
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McGonigle, Michael, “Can- 
ada Plays a Dark Role in 
Supporting Whale-Hunt- 
ers’, Globe and Mail, 5 July 
1978, p. 7. 


Criticizes Canada’s partici- 
pation in the International 
Whaling Commission and 
the associated slaughter of 
whales. He argues, “To 
those aware of the high in- 
telligence and poetic beauty 
of these unique creatures, 
their brutal treatment for 
small commercial gain is a 
moral crime of historic pro- 
portions”. This view is 
strongly disputed by the 
government. 


McTaggart-Cowan, I., “The 
Status of Canadian Wild- 
life’, in Canadian Environ- 
mental Advisory Council. 
Annual Review, 1976. The 
Council (Ottawa K1A 0H8), 
1976. 


Provides valuable lists of 
species considered rare and 
endangered in Canada. 


Mosquin, Theodore and Su- 
chal, Cecile. Canada’s 
Threatened Species and 
Habitats. Canadian Nature 
Federation (203-75 Albert 
St., Ottawa K1P 6G1), 1977. 
185 pp. $8.00. 


Proceedings of a national 
conference, the first that fo- 
cused on Canada’s threat- 
ened species and habitats. 
The 39 papers cover: the 
problem in a national con- 
text including issues of legal 
enforcement; large land 
mammals; the marine 
world; birds; amphibians 
and reptiles; plants, insects, 
molluscs and freshwater 
fishes; the protection of nat- 
ural habitats; and future 
problems and solutions. See 
especially D.E. McAllister 
and C.G. Cruchy, “Status 
and Habitat of Canadian 
Fishes in 1976” which in- 
cludes a list of endangered 
fish species, and M. Single- 
ton, “Endangered Species 
Legislation in Canada”’. 


Potvin, F. (éd.). L’aménage- 
ment intégré de la faune et 
de la forét du Québec. Qué- 
bec Ministére du tourisme, 
de la chasse et de la péche 
(9530 rue de la Faune, Or- 
sainville, Qué. G1G 5E5), 
Bull. 16, 1972. 48 pp. 
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This publication (“Inte- 
grated wildlife and forestry 
management in Quebec’’) 
defines the characteristics of 
land and water habitats and 
forestry development princi- 
ples for wildlife areas. See 
also: Gilles Paquet et al., 
Neécessité, justifications et 
réles des normes d’exploita- 
tion forestiére en vue de la 
conservation de la faune 
(Ministére du tourisme, de 
la chasse et de la péche, Ser- 
vice de l’aménagement de la 
faune), janvier 1975, 
(“Need, justifications and 
use of principles with re- 
spect to wildlife 
conservation’’). 

Québec Ministére du tour- 
isme, de la chasse et de la 
péche. Workshop on Remote 
Sensing of Wildlife, Québec, 
18, 19, 20 November 1975. 
Québec Ministére du tour- 
isme, de la chasse et de la 
péche, Direction de la re- 
cherche faunique (9530, rue 
de la Faune, Orsainville, 
Québec G1G 5E5), 1975. 


Proceedings of the first 
workshop in North America 
on this subject. Remote 
sensing techniques — aerial 
photography, radar, thermal 
sensing, microwave, satellite 
imagery — are now available 
to biologists for collection of 
data on wildlife. Thirteen 
papers examine the state of 
the art. 


Ruttner, Franz. Funda- 
mentals of Limnology. To- 
ronto: University of To- 
ronto Press, 1963. Hardcov- 
er, 307 pp. $8.50. 


Schwartz, Charles F. et al. 
Wildland Planning Glos- 
sary. U.S. Dept. of 
Agriculture, Forest Service 
(P.O. Box 245, Berkeley, CA 
94701), 1976. Paperback, 
252 pp. Available from U.S. 
Government Printing Office 
(Supt. of Documents, Wash- 
ington, DC 20402), Stock 
No. 001-001-00413-8, $2.45 
+ 25 % outside USA. 


Scott, William B. and Cross- 
man, E.J. Freshwater 
Fishes of Canada. Fisheries 
Research Board of Canada 
(Environment Canada, Ot- 
tawa K1A 0H3), Bulletin 
184, 1973. 966 pp. 


Soil Conservation Society of 
America. Plants, Animals 
and Man. SCSA (7515 
Northeast Ankeny Road, 
Ankeny, Iowa 50021) 1973. 
272 pp. $5.00. 


Proceedings of the Society’s 
1973 Annual Meeting. In- 
cludes 7 papers on fish and 
wildlife resources. See espe- 
cially E.L. Cheatum, “Fish 
and Wildlife in Relation to 
the Societies of Man”. 
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Wildlife in one form or another exists in urban 
areas including the largest and most densely 
concentrated. Some urban centres have high 
populations and a diversity of wildlife. Until re- 
cently the presence of urban wildlife was mostly 
the result of chance rather than of deliberate de- 
cisions in the development of human settle- 
ments. Whatever wildlife a city has tends to oc- 
cur through sheer adaptability, because it has 
not yet incurred some individual’s or some or- 
ganization’s displeasure and so no concerted ef- 
fort has been made to remove it, as the result of 
some policy taken for another purpose, or be- 
cause urbanization has not yet reached it. 
Things are changing, however, as more people 
gain an awareness of the wildlife in their midst. 
For example, when the National Wildlife Feder- 
ation launched its Backyard Habitat program 
four years ago with an article telling people how 
to manage vegetation to attract wildlife to their 
properties, it received requests for a quarter mil- 
lion reprints within half a year. 


People in urban areas tend to like songbirds 
while disliking “pests” such as pigeons and star- 
lings. Most also like squirrels, chipmunks and 
cottontails (though not necessarily on their 
properties) while disliking skunks, rats and even 
racoons. These attitudes toward wildlife are im- 
portant. A species is more likely to disappear if 
its needs conflict with man’s. Of course, it must 
be recognized that some types of wildlife are un- 
desirable, possibly even a health hazard, in ur- 
ban areas. Furthermore, some people dislike 
many, perhaps all, forms of natural life. 


The difference between wildlife and other re- 
sources makes it especially important to be real- 
istic about the current status of urban wildlife 
when the intent is to promote measures to pro- 
tect it. Although wildlife species indisputably 
form part of natural systems — certain birds 
keep down undesirable insect populations, for 
example, and each species serves its function in 
the food chain — it is nonetheless difficult to 
make a convincing argument that wildlife is es- 
sential to human existence. It used to be highly 
valued for food or game. Today its value is mov- 
ing toward the category of “desired for human 
satisfaction or as an end in itself’. Few of us 
would like to live in a city with no songbirds, no 
squirrels, no wildflowers. They enrich our sur- 
roundings and, with other natural features, 
make the urban landscape more livable. Aside 
from such psychological and aesthetic benefits, 
wildlife does serve certain functions of value to 
man: as an indicator of environmental quality 
(if certain animals and plants are poisoned by 
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pollution, chances are human beings are af- 
fected too, whether they realize it or not), as rec- 
reational resources (birdwatching, sport fishing, 
photography, etc.) and in outdoor education. 

As an area is urbanized many creatures are un- 
able to survive, mainly because their habitat 
disappears. Other factors adversely affecting 
wildlife include air and water pollution and the 
special hazards created by urban areas (tall 
glass-and-concrete buildings into which birds 
unwittingly crash, traffic and urban predators, 
such as cats). A few animals adapt readily to ur- 
ban areas — raccoons, squirrels, skunks, rats, pi- 
geons. These are mostly nuisance animals, it is 
worth noting, often not native to the area. The 
most successful are able to adapt to the new 
conditions, use man-made structures, cope with 
man’s food and win his favour. 


The number and variety of wildlife species 
found in an urban area depends on the diversity 
of habitat the area is able to maintain or create. 
Vegetation and water are critical. In many ur- 
ban areas these occur together in creek valleys, 
making them prime habitats for wildlife, or 
even in floodplains. Parks can also offer signifi- 
cant habitats depending on their use and main- 
tenance (through herbicides or pesticides). The 
same applies to back yards and streets, espe- 
cially where continuous corridors of vegetation 
are allowed to develop — along back fences, for 
example. Buildings themselves can provide ex- 
cellent habitat depending on their design. Pro- 
viding nesting spots for birds can dramatically 
increase their population. 


The urban fringe and the rural countryside of- 
ten constitute the main habitat for wildlife. 
Here also are the opportunities to create the 
conditions under which future wildlife may 
flourish. More will have to be done in this re- 
gard than has been done in the past, however. 
Cities and towns with urban-fringe habitat not 
yet destroyed by nonurban activities like agri- 
culture may be implicitly counting on the fringe 
to continue being home to deer, fox, muskrat, 
coyote, small mammals, birds and other species. 
If the urban area’s environmental quality in 
wildlife terms depends on the existence of an ad- 
jacent nonurban area where wildlife forced out 
by urban development can retreat, the question 
becomes: how long will this continue to be so? 


Preserving remnants of the now-undeveloped 
area, such as woodlots, may be desirable for var- 
ious reasons but it won’t do much for the wild- 
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life; habitat opportunities would be quite limit- 
ed. Preserving creek valleys and associated 
woodlands, and managing their resources to as- 
sure the necessary level of water quality as well 
as to protect the species against undue urban 
disruption, comes closer to being a soiution. It 
will not save some of the species, though (deer 
and coyotes, for example). And behind that 
problem is another: deciding on what “level” of 
management is feasible, that is, what extent of 
wildlife existence can reasonably be aimed for in 
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a future, more urbanized world? If the aim is too 
low or too high, it will be questionable whether 
the results justified the cost and effort. Some of 
the wildlife now living in the nonurban fringe 
will inevitably leave that area when their habi- 
tats are surrounded by industries, highrises, 
cars, parking lots and people. A reasonable ob- 
jective may be to prolong the existence of such 
wildlife for as long as possible. But that still 
leaves open the question of the degree of long- 
term wildlife management. 

Sound information is essential to such planning 
and management. Few if any urban areas have 
a careful, ongoing inventory of the wildlife and 
its habitants within their boundaries (see 5.2 In- 
formation). Here planners can draw on local or- 
ganizations such as field naturalist clubs which 
routinely conduct natural resource inventories 
and whose members are committed to protect 
the wildlife resource (See Case Study 35 in 3.1 
Streams and Valleys). 


Case Study 28 
Dogs Shot for Chasing Deer 
Submitted by David Brown, McGill University 


One of the potential conflicts arising from the 
provision of space for wildlife on the urban 
fringe was dramatically illustrated in a series of 
instances in the Rigaud sanctuary for deer, 
about 55 km west of Montreal. As reported in 
the Montreal Star (22 March 1978), two dogs, a 
collie and a German Shepherd, were shot while 
chasing deer. This brought the total number of 
dogs shot that season to seven. The chief game 
warden said that 25 to 30 deer had been found 
dead in the sanctuary that winter, most of them 
killed by dogs. The problem is particularly acute 
when the snow is just hard enough to support 
the dogs but not the deer. Trapped in the snow, 
the deer become exhausted and die of starva- 
tion. 


Similar conflicts are likely to occur more fre- 
quently, as urban residents encourage an in- 
creasing variety of wildlife to share their 
environment, unless domestic animal-owners 
can be persuaded to take their responsibilities 
more seriously. 


Case Study 29 
Wildlife Refuge in Mississauga 
Threatened, Then Saved 


The City of Mississauga proposed building a 
sewer line along a public right-of-way just 30 
feet from the home of Mrs. Bernice Inman. She 
had been carrying on the 50-year work of inter- 
nationally known naturalist Roy Ivor and, over 


Urban Wildlife 


the past 17 years on the virgin forest on her 
property, had developed her own wildlife sanc- 
tuary through which 2 000 birds passed each 
year. The adjoining property was protected by a 
greenbelt designation. 


In 1977 the Credit Valley Conservation Author- 
ity granted approval for the sewer line to serve 
two nearby subdivisions. Between January and 
March 1978, the Mississauga Environmental 
Advisory Board recommended to the City plan- 
ning board that the sewer line not be built, 
thereby preserving that bit of forest and remov- 
ing the threat to Mrs. Inman’s wildlife refuge. A 
hydrogeology report showed that the forest’s 
wetland provides a habitat for wildlife and a 
nesting area for waterfowl besides absorbing 
runoff and supplying the adjoining creek with 
water. The planning board agreed and city 
council concurred with the Board. Council also 
acted (unanimously) to include the sanctuary 
with an Environmental Protection Area desig- 
nation, and in that way to protect the area’s en- 
vironmental integrity. 


Abstracted from Donald Grant, “Wildlife ref- 
uge, work of 2 lives, faces city threat’’, Globe 
and Mail, 30 January 1978, and “Mississauga 
saves wildlife sanctuary, changes route of new 
sewer line”, Globe and Mail, 2 March 1978. 
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Information Resources 


See also: 

2.6 Wildlife 

3.6 Environmentally Sen- 
sitive Areas 

3.7 The Rural-Urban 
Fringe 

4.2 Urbanization 


Dean, P.B., “Wildlife Needs 
and Concerns in Urban Are- 
as”, in Wiken, E.B. and 
Ironside, G.R. (eds.). 
Ecological (Biophysical) 
Land Classification in Ur- 
ban Areas. Proceedings of a 
Workshop, Canada Com- 
mittee on Ecological (Bio- 
physical) Land Classifica- 
tion, 23 & 24 November 
1976, Toronto. Ottawa: En- 
vironment Canada, 1977. 
Available from Supply and 
Services Canada (Printing 
and Publishing, Ottawa 
K1A 089), $4.00. 


Discusses wildlife needs for 
food, breeding habitat, shel- 
ter and escape habitat. Sets 
out some management and 
ecological principles con- 
cerning home range and ter- 
ritorial requirements, preda- 
tor-prey relationships and 
edge effect (maximizing the 
length of ecotone transition 
zone from one vegetation 
type to another). Closes 
with some wilflife concerns 
in urban areas. 


Fuhriman, Jerry and Crozi- 
er, Edward S. Planning for 
Wildlife and Man. Wash- 
ington: U.S. Dept. of the In- 
terior, Fish and Wildlife Ser- 
vice, 1975. 56 pp. Available 
from U.S. Government 
Printing Office (Supt. of 
Documents, Washington, 
DC 20402), Catalog No. 1 
49.2:W64/8, $1.10 + 25% 
outside U.S.A. 


A handbook, addressed to 
wildlife area managers, that 
(a) provides information us- 
able for organizing land uses 
and specific functions in 
wildlife management areas, 
(b) provides an overview of 
basic land design principles 
related to the needs of such 
areas, (c) offers insights into 
man’s reaction to the visual 
aspects of the wildlife envi- 
ronment, and (d) illustrates 
criteria for sample outputs 
of wildlife management 
areas (e.g., waterfowl pro- 
duction, wildlife mainte- 
nance, hunting and fishing, 


birdwatching, hiking trails, 
photography, outdoor edu- 
cation, camping) each ana- 
lyzed for certain factors 
(e.g., for photography: ac- 
cessibility, subject status, 
site characteristic and sea- 
son). Optimum, acceptable 
and minimum conditions 
are described. 


Geis, Alfred D. Recognition 
of Wildlife in the Planning 
Process: Two Case Histories 
Near Washington, DC. U.S. 
Dept. of the Interior, Fish 
and Wildlife Service, (Lau- 
rel, Md 20811), 1975. 13 pp. 


Paper presented to the 
American Institute of Plan- 
ners 1975 Annual Confer- 
ence. The case studies are: 
use of an “environmental 
quality corridor” by Fairfax 
County planners (Dept. of 
Environmental Manage- 
ment, Massey Building, 
4100 Chain Bridge Road, 
Fairfax, VA 22030) to pro- 
hibit development on a flo- 
odplain and protect upland 
areas for wildlife; and estab- 
lishment, by the Fish and 
Wildlife Service, of a wildlife 
data collection program on 
the site of Columbia new 
town, between Washington 
and Baltimore. 


Keyes, Dale L. Land Devel- 
opment and the Natural En- 
vironment: Estimating 
Impacts. The Urban Insti- 
tute (2100 M St. NW, 
Washington, DC 20037), 
1976. 128 pp. $4.95. 


Wildlife is covered in Part 3: 
value, methods of habitat 
analysis and population cen- 
sus, estimating entire condi- 
tions, and recommendations 
for the planner. 


Lancaster, R.K. Bird Com- 
munities in Relation to the 
Structure of Urban 
Habitats. University of Brit- 
ish Columbia, Dept. of Zool- 
ogy (Vancouver V6T 1W5), 
1976. 


Unpublished M.Sc. thesis. 


Leedy, Daniel L. et al. 
Planning for Wildlife in 
Cities and Suburbs. Ameri- 
can Society of Planning Of- 
ficials (1313 East Sixtieth 
60th St., Chicago, IL 60637), 
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P.A.S. No. 331, 1978. 64 pp. 
Available only to subscri- 
bers of ASPO’s Planning 
Advisory Service (some li- 
braries and planning offices 
suscribe). $6.00. 


A manual that brings to- 
gether two disciplines — 
wildlife management and 
urban planning — to focus on 
(a) developing an apprecia- 
tion of wildlife considera- 
tions as an integral aspect of 
urban planning, and (b) in- 
corporating principles of 
wildlife management in the 
urban planning process. 
Chapters 1 and 2 provide in- 
formation on wildlife found 
in urban/suburban areas, 
urban wildlife values, effects 
of urbanization on the envi- 
ronment and the response of 
fish and wildlife to habitat 
changes, and the need for 
wildlife planning and man- 
agement. Chapter 3 deals 
with basic needs of wildlife, 
the nature of wildlife man- 
agement in relation to ur- 
ban planning, and the need 
for planners and biologists 
to work together in this re- 
gard. Chapters 4-6 provide 
guidance for incorporating 
wildlife into site and re- 
gional planning for undevel- 
oped areas as well as into ex- 
isting urban areas. Chapter 
7 outlines special wildlife 
planning and design con- 
cerns related to water man- 
agement, erosion control, 
open space and vegetation 
management, erosion con- 
trol, open space and vegeta- 
tion management, roads 
and airports. Chapter 8 
summarizes principles and 
suggested approaches. 


McKeating, Gerald B. (ed.). 
Nature and Urban Man. 
Canadian Nature Federa- 
tion (203-75 Albert St., Ot- 
tawa K1P 6G1), 1975. 

134 pp. $4.00. 


Proceedings of a 1974 Sym- 
posium. The 19 papers cover 
various aspects of urban 
wildlife in different parts of 
Canada, and the planning 
and management of the 
wildlife resource. See also: 
Gerald McKeating, “Wild- 
life Studies in Urban Are- 
as”, in Wiken and Ironside, 
1977, cited under Dean, 


above. Evidence exists to 
suggest that urban dwellers 
value natural areas in their 
community but an educa- 
tion process for residents, 
developers and planners (a- 
mong others) is clearly 
needed. A number of wild- 
life studies undertaken in 
cities are described; little 
application of the acquired 
information has occurred. 


McKeating, Gerald B. and 
Creighton, William A. 
Backyard Habitat. Ontario 
Ministry of Natural Re- 
sources (Queen’s Park, 99 
Wellesley St. W, Toronto 
M7A 1W3), 1975. 9 pp. Free. 


Niwinski, Alice, “Wildlife on 
our Doorstep”, Urban 
Reader, Vol. 4, No. 6, 1976. 
Available from City of Van- 
couver, Social Planning 
Dept. (City Hall, 453 West 
12th Ave., Vancouver 

V5Y 1V4). Free. 


A useful concise article on 
wildlife in the city. 


Noyes, John H. and Pro- 
gulske, Donald R. (eds.). 
Wildlife in an Urbanizing 
Environment. Massachu- 
setts Cooperative Extension 
Service (Room 213, Stock- 
bridge Hall, University of 
Massachusetts, Amherst, 
MA 01002), 1973. Paper- 
back, 182 pp. $3.00. 


Proceedings of a symposi- 
um, Nov. 1973. Contains 34 
papers on philosophy of ur- 
ban wildlife, public and pri- 
vate roles in urban wildlife 
management, studies in ur- 
ban wildlife, and people in 
urban wildlife. 


Ontario Ministry of Natural 
Resources. Ontario Fish 
and Wildlife Review, 

Vol. 16, No. 4, Winter 1977. 
$0.75 per issue or $2.50 per 
year, remittance to Trea- 
surer of Ontario and sent to 
Publications Service, Minis- 
try of Government Services 
(Toronto M7A 1N8). 

This issue is devoted exclu- 
sively to endangered species 
in Ontario and to the Prov- 
ince’s “Endangered and 
Threatened Species 
Program”. 


Sawyer, Edmund J. Homes 
for Wildlife: Baths and 
Feeding Shelters. How to 
Make Them and Where to 
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Place Them. Sixth Edition. 
Cranbrook Institute of Sci- 
ence (Bloomfield Hills, 
Mich. 48013), 1974. 36 pp. 


Thomas, J.W. and DeGraaf, 
R.M. Wildlife Habitats in 
the City: A Primer for 
Planners. 1975. 41 pp. Avail- 
able from U.S. Dept. of Ag- 
riculture (Range and Wild- 
life Habitat Laboratory, 
Box 2315, La Grande, Ore- 
gon 2315). 


Paper presented to the 1975 
Annual Conference of the 
American Institute of Plan- 
ners. The authors trace the 
history of wildlife manage- 
ment in rural and urban 
areas. They examine current 
concepts and approaches for 
urban wildlife planning and 
management. Guidelines 
are cited, principles are ad- 
vanced for creating and 
maintaining habitat in ur- 
ban areas, and opportunities 
for action are identified. An 
extensive bibliography is 
included. 


Urban Wildlife Research 
Center, Inc. Planning for 
Wildlife and Environmental 
Enhancement in Urban, 
Suburban and Urbanizing 
Areas. U.S. Dept. of the In- 
terior, Fish and Wildlife Ser- 
vice, Office of Biological 
Services (Washington, DC 
20402), Feb. 1977. Unpub- 
lished draft manuscript. 


U.S. Dept. of the Interior, 
National Park Service. Man, 
Nature, City and The City 
as a Biological Community. 
U.S. Dept. of the Interior 
(Washington, DC 20240), 
1972 and 1974. Free. 


Two booklets in the Depart- 
ment’s “Urban Ecosystem” 
series. 
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2.7 Interrelationships 


The components of the natural environment de- 
scribed in the foregoing sections do not operate 
in isolation. They are related both in obvious 
and subtle ways. This simple fact of life is easy 
to accept but exceedingly difficult to operation- 
alize. We compartmentalize things in our minds, 
on paper and in our institutions. Even where 
the awareness of interrelationships exists — for 
instance, between education and subsequent 
employability — it is often not translated into 
action. 


For environmental planners Dorney’s four lev- 
els of land planning illuminate this problem. 
The first, “flat earth planning”, treats sites as 
though they were flat featureless plains; the ar- 
bitrary imposition of a single gridiron pattern 
on a wide array of topographic conditions exem- 
plifies this approach across Canada. The second, 
“contour planning”, takes account of the lay of 
the land but not much else; many newer resi- 
dential subdivisions illustrate this approach. 
“Constraints planning” is the third level, where 
the designer identifies features of the natural 
and cultural landscape and treats them as limi- 
tations on human activity; this approach is in- 
creasingly common though hardly universal. 
Much rarer is the fourth level, “ecosystem plan- 
ning”, which goes a step further by overlaying a 
systems approach onto the ecological concerns 
of constraints planning. 


The last step, from level three to four, is a diffi- 
cult one to take (and is probably unnecessary 
and/or impractical for smaller sites, Dorney ar- 
gues). The tendency even in environmentally 
oriented planning, whether for settlements or 
specific functions, is to take account of certain 
obvious natural features but overlook the less 
apparent natural systems and processes. A 
grove of trees is saved but no attention is paid to 
the groundwater system upon which survival of 
the trees depends. As McHarg puts it: 


The phenomenal world is a process which op- 
erates within laws and responds to these 
laws. Interdependence is characteristic of this 
process, the seamless web of nature. Man is 
natural as is the phenomenal world he inhab- 
its, yet with greater power, mobility and fewer 
genetic restraints; his impact upon this world 
exceeds that of any creature. The transforma- 
tions he creates are often deleterious to other 
biological systems, but in this case he is no 
different from many other creatures. How- 
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ever, these transformations are often need- 
lessly destructive to other organisms and sys- 
tems, and even more important, by conscious 
choice and inadventure, also deleterious to 
man. 


Where a system is involved, change in one part 
results in changes to others. Ignoring the sys- 
temic effect may lead to counter-productive ac- 
tion and subsequent loss of something valued. 
Environmental planners, therefore, have to at- 
tempt to deal with whole systems and processes 
— “attempt” for three reasons: the necessary 
knowledge of such systems/processes and their 
behaviour is often sadly lacking; they havea 
“learning” capacity, adapting in unforseen 
ways, which renders aspects of their behaviour 
unpredictable; and we rarely are given the time 
or money to obtain the level of understanding 
we would prefer. 
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Dasmann, Raymond F. 
Environmental 
Conservation. 3rd Edition. 
New York: Wiley, 1972. Pa- 
perback, 473 pp. 

Chapter 1, ““The Nature of 
the Environment”, provides 
a concise discussion of the 
essential interrelatedness of 
environmental systems, cov- 
ering ecosystems and com- 
munities, food chains, natu- 
ral processes/cycles, soil 
formation, biotic succession 
and limiting factors. Quot- 
ing Odum, “The presence 
and success of an organism 
or group of organisms de- 
pends upon a complex of 
conditions. Any condition 
that approaches or exceeds 
the limits of tolerance is said 
to be a limiting condition or 
a limiting factor”. Anno- 
tated further in 1.1 Environ- 
mental Issues. 


Dorney, R.S. and Rich, 
S.G., “Urban Design in the 
Context of Achieving Envi- 
ronmental Quality Through 
Ecosystems Analysis’, 
Contact (University of 
Waterloo, Faculty of Envi- 
ronmental Studies) May 
1976, pp. 28-48. 


McHarg, Ian A., “Open 
Space from Natural Process- 
es”, in Wallace, David A. 
(ed.). Metropolitan Open 
Space and Natural Process. 
Philadelphia: University of 
Pennsylvania Press, 1970. 
Paperback, 199 pp. 
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A system is a set of interacting and interrelated 
elements. The structure of a system provides 
the means by which a process occurs, as the di- 
gestive system facilitates the process of 
digestion, 


Various conceptual schemes have been put for- 
ward to structure the interacting components of 
environmental systems. Kaiser’s, shown by Fig- 
ure 2.32, simply divides the environment into 
two subsystems — physical and biological — and 
shows how their components relate. Others di- 
vide it differently. Dorney, for example, sees air, 
energy, water, land and biota as three interact- 
ing subsystems: cultural/historical, abiotic and 
biotic. 


Physical systems Blological systems 


1 

| 

| 

| 

i 

! Human communities 

1 

1 

i] 

\ 
Animal communities 
Plant communities 


| Hydrologic processes 


Figure 2.32 Integration of Natural Processes into an 
Ecosystem 


Source: Edward J. Kaiser et al., Promoting Environmental Quality Through 
Urban Planning and Controls (Washington, DC: U.S. Environmental Protection 
Agency, 1974). 


Systems are subsystems of larger systems. Envi- 
ronmental classification can be from the bottom 
up (as in foregoing sections of this book) or from 
the top down. While the former may be useful, 
the latter is essential to reveal certain relation- 
ships and, more significantly, the significant 
systems and processes within which compo- 
nents interact. 


At the largest scale the earth can be seen as a 
single ecological system (ecosystem): a spatially 
defined community of living (biotic) things in- 
teracting with each other and with the nonliv- 
ing (abiotic) things such as energy, air, water 
and soil that support them. Man is part of this 
system. Basic to an ecosystem — which may ex- 
ist at any scale, since each ecosystem being is 
open to exchanges with its environment — are 
flows of energy and nutrients in several familiar 
cycles. 
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| leaves etc. 


Primary 
consumers: 
Herbivores 
(plant eating) 


Decomposers: 
Decay organisms 


Secondary 
consumers: 
Carnivores 
(meat eating) 


Leaching 


Figure 2.33 The Food Cycle: Flows of Energy 
(dotted lines) and Nutrients (solid lines). 


e In the basic food cycle, producer plants by 
the process of photosynthesis use energy 
provided by the sun to combine carbon di- 
oxide, water and various minerals into car- 
bohydrates, fats, proteins and vitamins. 
Herbivores eat plants; carnivores eat her- 
bivores; and dead organisms and other 
wastes are broken down by reducer organ- 
isms (fungi and bacteria) and recycled. 


e In the oxygen and carbon cycles, the car- 
bon is removed and the oxygen supplied 
by photosynthesis which captures the 
sun’s energy. Respiration produces the re- 
verse result. 
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Carbon Dioxide 
water in air and 
water in soil 


Combustion 
weathering 
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and Limestone and decay 
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energy) animals) 


Photosynthesis 
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Large organic 
molecules plus 
Oxygen (stored 
chemical energy) - 


Figure 2.34 The Oxygen/Carbon Cycles 


Adapted from: G. Tyler Miller, Jr., Living in the 
Environment: Concepts, Problems and Alternatives 
(Belmont, CA: Wadsworth Publishing Co., 1975). 


e In the hydrologic cycle (Figure 2.23 in 2.3 
Water Quality) water reaches the earth as 
rain or snow, filters through the soil or 
flows over the land as runoff. Some water 
is returned to the atmosphere by evapora- 
tion. The water vapour forms clouds which 
lead to precipitation, completing the cycle. 
Through a combination of evaporation and 
the work of reducer organisms, water is 
repurified. 


e Finally, in the nitrogen cycle, this vital gas 
is converted into forms which plants and 
animals can use. Much of this takes place 
in the soil. 


Maintenance of these cycles is fundamental to 
man’s survival (though that statement needs 
considerable qualification). Nature provides en- 
ergy and certain amenities; at the same time 
certain inhospitable natural processes, such as 
hurricanes and floods, constitute intrinsic con- 
straints to human activities. The natural envi- 
ronment is also expected to assimilate human 
wastes on land, in air and in water. Both the as- 
similative and the supportive capacities are lim- 
ited, however. Materials are finite while reducer 
organisms can decompose only a limited quan- 
tity and variety of waste (non-biodegradable 
plastics, for example). Nature communicates, in 
the form of pollution, when assimilative capaci- 
ties are exceeded. 
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Heat or increased 
entropy in the 
environment 


Figure 2.35 Energy Flow and the Ecosphere 


Source: G. Tyler Miller, Jr., Living in the Environment: Concepts, Problems and 
Alternatives (Belmont, CA: Wadsworth Publishing Co., 1975). Dotted lines 
represent energy and solid lines chemicals. 


Each of the foregoing cycles can be affected ad- 
versely by human activity, with resulting in the 
loss of part or all of its capacity to work for man. 
The nitrogen cycle can be upset by nigrogen fer- 
tilizers which, while increasing crop yield, can 
leach with water to create pollutants and un- 
wanted plant growth such as algae. The oxygen 
and carbon dioxide cycles suffer from use of the 
air as a free garbage dump, especially by the au- 
tomobile. The hydrologic cycle is affected when 
the high proportion of hard surfaces in urban 
areas (compared with the pre-urban setting) 
causes an increased amount of runoff to reach 
receiving streams faster, creating extremes of 
flood and no-flow. Examples of interference 
with these basic cycles are part of everyday 
experience. 


The ecosystem concept, though often difficult to 
operationalize in environmental planning and 
management, helps us to understand and ana- 
lyze the natural environment in relation to hu- 
man activity. Several related concepts are simi- 
larly useful: 


Interdependence: everything is connected to 
everything else. Few connections are signifi- 

cant, however. Discovering the key ones and 

determining their strength is the problem. 


Unintended effects: you cannot do just one 
thing. Interdependence means that changes 
in one factor are likely to reverberate 
throughout the system. The widespread long- 
term effects of DDT, concentrated in food 
chains, starkly illustrates this concept. 
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Stability (homostasis): ecosystems have an 
historical quality. They are self-regulating as 
they evolve toward a state of equilibrium. 
More stable systems tend to be more com- 
plex. Complexity in turn is associated with 
diversity. A large number of species and/or 
interactions usually (though not always) in- 
creases adaptiveness to stress while nega- 
tive-feedback controls maintain populations 
at levels necessary for constant functioning. 


Resilience: the ability of a system to bounce 
back, to absorb continuous stress and still 
persist, within certain /imits or thresholds. 
Where ecosystem stress is man-induced, resi- 
lience may be more significant than stabil- 
ity/diversity in understanding and predicting 
the functioning of the system. 


Development. Evolution, often in stages and 
through differentiation/integration, leads to 
a more advanced and complex stage where 
new properties and potentials emerge; think 
of a child developing into an adult. Odum ar- 
gues that ecosystems develop, just as individ- 
ual organisms do, because the biotic compo- 
nents are capable of modifying and 
controlling the physical environment to vary- 
ing degrees. “Young” ecosystems, such a for- 
est in early stages of succession, are charac- 
terized by an emphasis on productivity, low 
diversity of species (though many individu- 
als), high birth rates and rapid growth rates, 
linear food chains, little recycling, and a low 
resistance to disruption. “Adult” systems, by 
contrast, balance growth with maintenance, 
are diverse, have web-like food chains, recy- 
cle, are stable while remaining dynamic, and 
can withstand considerable disturbance. 
Man’s optimum in terms of development is to 
maximize production of single crops on a site 
(agriculture, forestry, etc.); nature’s opti- 
mum, on the other hand, is a complex living 
system that de-emphasizes production. If the 
self-maintaining capacity of the biosphere is 
to be maintained, ways must be continually 
found to achieve balance at various levels (bi- 
osphere down to specific site or organism) 
and in ways appropriate to different cultural 
settings, between natural systems and man’s 
productive use of the environment. 
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Figure 2.36 Carrying Capacity 


Carrying capacity. Closely related to resili- 
ence is the concept of carrying capacity. Orig- 
inally drawn from ecology, it meant the max- 
imum number of a species that could be 
supported indefinitely by a particular habitat 
without degrading the environment or dimin- 
ishing future carrying capacity. Applied to 
human activities, carrying capacity relates 
human and economic interventions to result- 
ing changes in the resource base and environ- 
ment of a given area. As with resilience, the 
emphasis is on identifying various limits be- 
yond which change cannot be absorbed with- 
out irreversibly damaging, degrading or 
transforming the environmental system or 
resource. The potential value of carrying ca- 
pacity in environmental planning is twofold: 
first, as a concept for use in guiding the plan- 
ner’s work and for explaining it to others (the 
idea that a lake can stand only so much sew- 
age is easy to grasp); and second, as a means 
of assessing the impacts of proposed develop- 
ments on a given environment’s capacity and 
quality. Translating the concept into worka- 
ble planning methods is still in the early 
stages but it is promising (see an example in 
3.3 Lakes), and in the report by Clark (anno- 
tated in 2.7 Energy). 


Urban ecosystem. Some argue there is no 
such thing since in a city a single organism 
(man) dominates, and development is deter- 
mined not by energy and nutrient flows but 
by politics and economics. Nonetheless, the 
urban ecosystem has been advanced as a 
framework useful for both analysis (e.g. in- 
put-output) and analogy. Stearn sees “‘city as 
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ecosystem” consisting of man-made energy 
and material flows, the natural environment, 
and the socioeconomic-political system con- 
trolling the urban area. 
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Figure 2.37 


Adapted from: Alden D. Hinckley, Applied Ecology: A Nontechnical Approach 
(New York: Macmillan, 1976). Note that the model simplifies the flow of energy 
and materials by omitting water, electricity and merchandise distribution. 


Urban Ecosystem Model 


Applying ecosystem thinking to urban areas in 
an analogous way highlights their dependence 
on input from their rural hinterlands and the 
impact of their wastes on nearby natural sys- 
tems. Such an approach also demonstrates the 
need to understand the city as a natural system, 
to identify areas hazardous to human life and 
property, and to discover which areas are intrin- 
sically suited to various forms of urban activity. 
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Information Resources 


| See also: 

| 1.2 Characteristics of En- 
| vironmental Problems 

| 1.3 Characteristics of En- 
_ vironmental Planning 

| 2.7 Natural Environments 
and Human Activities 


| Bishop, A.B. et al. Carrying 
Capacity in Regional Envt- 
ronmental Management. 
Washington, DC: U.S. Envi- 
ronmental Protection Agen- 
cy, EPA-600/5-74-021, 1974. 
Paperback, 170 pp. Avail- 
able from U.S. Government 
Printing Office (Supt. of 
Documents, Washington, 
DC 20402), $2.55 + 25% 
outside U.S.A. 


Examines the concept of 

| carrying capacity for appli- 
| cation in a regional setting. 
| Traces the evolution of car- 
_ rying capacity from ecologi- 
| cal systems, then adapts it 
to human activities, along 
four dimensions: resource/ 

| production, environment/ 
residuals, infrastructure/ 
congestion and production/ 
societal relations. Carrying 
capacity is then viewed 
from the standpoint of re- 

| sources, regional structure 
and regional models to see 
how it fits within the theo- 
retical and analytical con- 


_ siderations related to these 


areas. A carrying-capacity 
based planning process is 
described; the forces for 
change in the region are an- 
alyzed in terms of the im- 
pacts on identified carrying 
capacity indices and com- 
pared with desired levels to 
pinpoint areas in which ca- 
pacities have been exceeded. 
Use of carrying capacity 


_ concepts in urban and re- 


gional planning is discussed. 


Cairns, J. Jr. (ed). Recovery 
and Restoration of Dam- 
aged Ecosystems. Char- 
lottesville, VA: University 
Press of Virginia, 1977. 

531 pp. $20.00. 


This book recounts the 
many different aspects of 
ecosystem restoration, dis- 
cussed at a Symposium in 
March 1975. It provides evi- 
dence of the need to develop 
all possible means, from the 
scientific to the technologi- 
cal, to restore damaged 
ecosystems. 


Cooper, William E, and Vla- 
sen, Raymond D., “Ecologi- 
cal Concepts and Applica- 
tions to Planning”’, in 
McAllister, Donald M. (ed.). 
Environment: A New Focus 
for Land-Use Planning. 
Washington, DC: National 
Science Foundation, 1973. 
Available from U.S. Govern- 
ment Printing Office (Supt. 
of Documents, Washington, 
DC 20402), Catalogue No. 
NSI.2: EN8, $3.75 + 25% 
outside U.S.A. 


Sets out as principles a 
dozen ecological relation- 
ships that ought to be part 
of the land use planning 
perspective (e.g., the ability 
of the ecological sector to as- 
similate human waste in an 
acceptable fashion depends 
upon their nature and con- 
centration and the biologi- 
cal characteristics of the en- 
vironment). Each is 
elaborated in terms relevant 
to its incorporation into the 
planning process. Institu- 
tions that serve as bases for 
application are classified 
and discussed. Similar 
sources include Eugene 
Mattyasovszky, “Key Prin- 
ciples in Planning for Envi- 
ronmental Quality”, Plan 
Canada, Vol. 15, No. 1, 
1975, pp. 38-43; Lynton 

K. Caldwell, “The Ecosys- 
tem as a Criterion for Public 
Land Policy”, Natural Re- 
sources Journal, Vol. 10, 
No. 2, April 1970, 

pp. 203-221; C.S. Holling 
and M.A. Goldberg, “Ecol- 
ogy and Planning”, Journal 
of the American Institute of 
Planners, Vol. XX XV11, 
No. 4, July 1971, 

pp. 221-230; and Eugene 

P. Odum, “The Strategy of 
Ecosystem Development”, 
Science 164, 18 April, 1969, 
pp. 262-270. 


Dansereau, Pierre. 
Harmony and Disorder in 
the Canadian Environment. 
Candian Environmental 
Advisory Council (Ottawa 
K1A 0H3), 1975. 


Dorney, R.S. Philisophical 
and Technical Principles for 
Identifying Environmental 
Planning and Management 
Strategies. Ecoplans Ltd. 
(544 Conestoga Road West, 
Waterloo, Ontario 

N2L 4E2), 1978. 21 pp. 
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Annotated in 1.3 ‘“Charac- 
teristics of Environmental 
Planning”, where the 41 

principles are summarized. 


Dunn, Edgar S. Economic 
and Social Development: A 
Process of Social Learning. 
Baltimore: Johns Hopkins 
Press, 1971. Hardcover, 
327 pp. $11.50. 


A ground-breaking, provoc- 
ative book that explores the 
process of learning (defined 
as the behavioural repro- 
gramming of an organism 
which allows it to adapt ac- 
cordingly) through biologi- 
cal and social evolution. So- 
cial learning possesses many 
of the characteristics of bio- 
logical learning — both kinds 
of learning lead to unpre- 
dictable adaptive responses, 
for example — but differs in 
its capacity to generate indi- 
vidual and group behaviour 
that can itself change beha- 
viour (further adding to the 
uncertainty created). An un- 
derstanding of the process of 
social learning and its delib- 
erate use as “evolutionary 
experimentation” in plan- 
ning and managing social 
systems is proposed and ex- 
amined in depth. 


Ecological Research Ltd. 
Parameters for Ecosystem 
Evaluation. Environment 
Canada, Policy Research 
and Coordination Section 
(Ottawa K1A 0H3), 1972. 


Godschalk, David R. and 
Parker, Francis H., “Carry- 
ing Capacity: A Key to En- 
viromental Planning?” 
Journal of Soil and Water 
Conservation, July-August, 
1975, pp. 160-65. 


Brief but significant article 
explaining the concept of 
environmental carrying ca- 
pacity (the limit at which 
human activity leads to un- 
desirable changes in the en- 
vironment), extended to 
perceptual carrying capacity 
(the amount of activity or 
degree of damage that can 
occur before we recognize 
that the environment has 
changed) and institutional 
carrying capacity (the abil- 
ity of organizations to guide 
development toward public 
goals). Applications and 
shortcomings of these con- 
cepts are discussed. 


Hill, Alan R., “Ecosystem 
Stability in Relation to 
Stress Caused by Human 
Activities”, Canadian 
Geographer, X1X, 3, 1975, 
pp. 206-220. 


Hinckley, Alden D. Applied 
Ecology: A Nontechnical 
Approach. New York: Mac- 
millan, 1976. Paperback, 
342 pp. $7.75. 


Straightforward introduc- 
tion to ecology. 


House, Peter W. The Quest 
for Completeness: Compre- 
hensive Analysis in Envt- 
ronmental Management 
and Planning. Toronto: 
Lexington Books, D.C. 
Heath, 1976. Hardcover, 
245 pp. $15.00. 


Pages 7-19 present two ex- 
amples of regional planning 
applications of the carrying 
capacity concept: Metropol- 
itan Washington’s “opti- 
mum growth” and “‘bal- 
anced communities” ap- 
proach using three kinds of 
constraints or “budgets” 
(natural resources which in- 
cludes carrying capacity, 
physical, and community- 
response — see 5.3 Monitor- 
ing); and the Pacific North- 
west River Basin Commis- 
sion which undertook a 
study to determine how a 
high-quality environment 
could be maintained in light 
of population and economic 
growth (a carrying or sus- 
tained-yield approach was 
used to assess the area’s ca- 
pability to indefinitely sus- 
tain various levels of popu- 
lation, economic activities, 
and degrees of protection of 
natural and intangible val- 
ues). Annotated further in 
1.3 “Characteristics of Envi- 
ronmental Planning”. 


Jaakson, Reiner et al., “Car- 
rying Capacity and Lake 
Recreation Planning”, 
Town Planning Review, Vol 
47, No. 4, Oct. 1976, 

pp. 359-373. 


Annotated in 3.3 Lakes and 
described as Case Study 41 


Ike, A.F. and Richardson, 
J.I. Carrying Capacity for 
Cumberland Island Na- 
tional Seashore. University 
of Georgia, Institute of 
Community and Area De- 
velopment (Athens, Georgia 
30602), 1974. 35 pp. $1.00. 
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Recreational carrying ca- 
pacity is defined as the max- 
imum number of people in- 
volved in a given activity 
that can be supported by a 
given site without degrading 
the environment or the 
quality of the visitor’s expe- 
rience. Management objec- 
tives (defining the character 
of the recreational experi- 
ences desired and suggesting 
optimum values for rates of 
visitation), ecological con- 
straints (the ability of the 
natural environment to re- 
sist the physical impact of 
visitors) and quality experi- 
ence (an experience that is 
regionally unique, educa- 
tional and emotionally and 
spiritually satisfying for the 
visitor) must all be defined 
before carrying capacity can 
be meaningful. The report 
works through each of these 
factors for Cumberland Is- 
land, a national park on the 
USS. east coast. 


Kaiser, Edward J. et al. 
Promoting Environmental 
Quality Through Urban 
Planning and Controls. 
Washington, DC: U.S. Envi- 
ronmental Protection Agen- 
cy, 1974. Paperback, 441 pp. 
Available from U.S. Govern- 
ment Printing Office (Supt. 
of Documents, Washington, 
DC 20402), $4.25 + 25 % 
outside U.S.A. 


Annotated in 1.3 “Charac- 
teristics of Environmental 
Planning”. 


Nerikar, V.N. et al., “Gaug- 
ing Florida’s Carrying Capa- 
citites by Root Count, 
Water Seep, Humus Depth, 
Leaf Litter, Soil Density, 
Plant Diversity’, Landscape 
Architecture, March 1976, 
pp. 133-137. 

“Carrying capacity”, used 
here in relation to recrea- 
tion, is defined as the char- 
acter of use that can be sup- 
ported over a specified time 
by an area developed at a 
certain level without caus- 
ing excessive damage to ei- 
ther the physical environ- 
ment or the experience. 


Odum, Eugene P., “‘Air- 
Land-Water — An Ecological 
Whole”, Journal of Soil and 
Water Conservation, Vol. 
24, No. 1, Jan.-Feb., 1969, 

p. 407. 
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“Successfully manipulating 
the environment for the 
long-term benefit of man 
depends on the degree to 
which the whole environ- 
ment is considered in formu- 
lating the strategy. In other 
words, most of our failures 
can be traced to short- 
sighted action that consid- 
ered only the benefits to a 
part of the landscape rather 
than to the whole, or toa 
lack of understanding of the 
entire chain of events that 
must follow any large-scale 
manipulation of the land- 
scape”. Odum goes on to 
discuss a strategy of ecosys- 
tem develoment (“ecosys- 
tems undergo orderly devel- 
opment as do individual 
organisms because the biotic 
components are capable of 
modifying and controlling 
the physical environment to 
varying degrees’) and a cor- 
responding model for land- 
scape planning. See his ear- 
lier article, “The Strategy of 
Ecosystem Development”, 
Science 164, pp. 262-270. 


Scientific American. The 
Biosphere. San Francisco: 
W.H. Freeman and Co., 
1970. Paperback, 134 pp. 
$3.60. 


A well-presented collection 
of basic articles from 
Scientific American on the 
nature of the biosphere, var- 
ious cycles (energy, water, 
carbon, oxygen, nitrogen, 
mineral) and production 
processes (food, energy, ma- 
terials). Sinclair, G.A. et al. 
A Method of Calculating 
Carrying Capacity, Poten- 
tial Attractiveness and 
Management Input of a Site 
for Varied Uses. Ontario 
Ministry of Natural Re- 
sources (Queen’s Park, 99 
Wellesley St. W., Toronto 
M7A 1W3), Research Re- 
port No. 94, 1973. 


Stearns, Forrest W. and 
Montag, Tom. The Urban 
Ecosystem: A Holistic 
Approach. Stroudsburg, PA: 
Dowden, Hutchinson & 
Ross, 1974. Hardcover, 

217 pp. $18.00. 
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A project of the Institute of 
Ecology. Reports on an 
April 1973 workshop, in four 
sections: goals for the urban 
ecosystem; population, 
physical structure and re- 
source flows; interventions, 
indicators and models; and 
case studies. 


Wilkes, Brian D. Carrying 
Capacity: Reconciling Per- 
petuation and Use in Natu- 
ral Environments. York 
University, Faculty of Envi- 
ronmental Studies 

(4700 Keele St., Downsview, 
Ont. M3J 2R2), 1974. 
Unpublished major paper 
(contact the Faculty’s Re- 
sources Centre). 
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Natural Environments and 
Human Activities 


“The natural and civilized worlds must live to- 
gether or perish separately”, Thoreau said. For 
a long time now, natural environments in much 
of Canada have existed in increasingly compli- 
cated relationships with human activities so 
that it becomes ever more difficult to tell what 
is “natural”. Native peoples and early settlers 
experienced a man-environment relationship 
quite different from that of today. Moreover, 
they often received direct, unpleasant feedback 
(such as severe erosion) when they exceeded 
local “carrying capacity” limits. 


This relationship was 
evident in the early days 


Natural Human 


processes activities 


This relationship is 
evident today. 


Figure 2.38 Human Activity and Natural Environ- 
mental 


Source: Reg Lang and Audrey Armour, Oakville Environmental Resport: A Case 

Study in Environmental Planning (Toronto: Lang Armour Associates, 1977). | 

Reproduced with permission. | 
| 


Interaction between human activity and the 
natural environment has two sides. 


1. Human activities affect natural features, 
processes and systems. That is evident from 
Canada’s past, particularily in two periods. The 
first began early in the country’s history with 
deliberate exploitation of land and natural re- 
sources in the name of economic growth and 
“building the nation”. Sometimes the environ- 
mental consequences (deforestation, soil deple- 
tion, erosion, species loss) were severe. The sec- 
ond period, overlapping the first, followed 
World War 11. The mid-1940s seems to have 
been the turning point, after which Canadians 
began consuming proportionately many more 
resources. After the War population grew rapid- 
ly, especially in the large metropolitan areas. 
The highly concentrated environmental conse- 
quences of urbanization, have been significant. 
And these are not only the direct effects but also 
the spread of cities over adjoining rural areas, 
exploitation of the rural hinterland, and cultiva- 
tion of an urban-oriented man-dominating men- 
tality not easily able to grasp its dependency on 
natural systems (Jaakson, 1976). 
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In the current period, production and consump- 
tion of certain basic goods have kept pace with 


population. But a large group of goods has been 


produced at rates far in excess of population 

_ growth. Some of these, such as electronic equip- 
ment, have characterized “the new affluence”. 
Most of the rapid increase, however, has re- 
sulted from the substitution of one good for an- 


other, usually for the sake of convience and 
lower apparent cost: synthetics for natural fi- 
bres, plastics for wood, detergents for soap, alu- 
minum for steel, truck freight for rail, smaller 
fertilized acreage for larger non-fertilized farm 
operations, non-returnable for returnable bot- 
tles. As a result of these displacements, certain 


related activities have also increased rapidly — 
_ production of chemicals used in making syn- 


thetics and plastics, for example. 


These trends were possible because energy was 
cheap and perceived as inexhaustible; converse- 
ly, each substitution involved an increase of sev- 


eral times the present energy use. For instance, 


_ production of synthetics, plastics and aluminum 


_uses much more energy than before. Agriculture 
_offers another dramatic example. While farm 


production has more or less paralleled popula- 
tion growth the number of farmers has dropped 
drastically. Cheap energy, in the form of fertiliz- 


ers and farm machinery, has displaced labour 


and land. The energy required to produce, pro- 
cess and prepare food for consumption is now 
several times that in the food itself. Overall per 
capita energy consumption, which held steady 
up to World War II, has doubled over the past 
30 years (although the increase has slowed re- 


cently). 


_ The energy-intensive changes in technology and 


production since World War II have another 
disturbing characteristic: compared with what 


they replaced their environmental effects are 


much greater. Fertilizers and pesticides, deter- 
gents, new and strange combinations of chemi- 
cal pollutants accompanying synthetics and 


_ plastics — all of these have been revealed as 


“costs of progress’. Increased pollution and 
waste are generated by the lifestyle of a society 
that uses its technology for greater convenience 
and profit without full regard to the 
consequences. 


High energy consumption and massive environ- 
mental impact are especially evident in a small 
group of industries — pulp and paper, iron and 
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steel, smelting and refining, cement and con- 
crete manufacture, lime manufacture, petro- 
leum refining and industrial chemicals — which 
are central to Canada’s resource-exploitation 
economy. In 1973 these industries accounted for 
less than 3% of the establishments and em- 
ployed only 12% of the production workers, yet 
they consumed 61% of the fossil fuels, 60% of 
the electricity and 76% of the water intake of all 
manufacturing (Statistics Canada, 1978). Pollu- 
tion appears to be inherent in the way our sys- 
tem works. It may be not merely a cost of pro- 
gress but one of its necessary conditions. 


2. Natural environments constrain human 
activities. Such constraints — or, putting it 
another way, demands for “fit”’ between human 
activities and the natural environment — are of 
two kinds, leading to a third. 


First, some constraints are inherent in the natu- 
ral environment. Flooding, for example is a nat- 
ural process; since lands subject to floed can be 
hazardous to life and property, a high probabil- 
ity of flooding of a piece of land constitutes a 
constraint on its use. Sometimes such con- 
straints can be overcome, perhaps in this case 


113 


Environmental Resources 


by building flood control structures. Care is 
needed, though, to ensure that the cure is not 
worse than the disease (and the option of not 
building there at all should not be overlooked). 
Many examples exist where a perceived con- 
straint (e.g., a forest occupying what was 
thought to be prime land on which to grow 
crops) was followed by narrow-sighted action to 
overcome the constraint (massive clearing) 
which produced adverse environmental effects 
(more and faster runoff that eroded topsoil and 
washed it into the streams) leading to a new 
constraint (silted-up harbour) requiring another 
corrective action (dredging) which had addi- 
tional side-effects (alteration of shoreline) and 
so on. 


The second kind of constraint is the result of 
careless human activity that ignores the first 
kind. Use of certain land is inhibited, for exam- 
ple, because soil nutrients have been depleted as 
a result of poor farming practices (a problem 
now evident in Saskatchewan; see Case Study 7 
in 2.1 Land Use and Misuse). This sort of con- 
straint, unlike the first, is not inherent in 
nature. 


Nor is the third kind, which is only indirectly a 
natural environment constraint: deliberate im- 
positions by individuals and collectivities, upon 
themselves, as expressions of what they value or 
what they fear and respect in nature. Deciding 
to preserve a wildlife habitat because it is felt to 
be worth saving for present and future genera- 
tions falls into this category, as does the adop- 
tion of regulations to protect an aquifer recharge 
area from land uses that might create pollution 
and endanger human health. The former exam- 
ple involves saving something as an end in itself 
while the latter is more the result of self-inter- 
est. Both are the outcome of deliberate decisions 
to constrain human activity for an environmen- 
tal purpose. 


Constraints to urban development and to hu- 
man activities in the urban environment are of- 
ten seen as obstacles to be overcome by the 
exercise of technology, and some of them no 
doubt are. They can also be seen, however, as 
signals of limits to be observed, conditions to be 
avoided or circumstances to be treated with spe- 
cial consideration. Through careful environmen- 
tal planning and management, these constraints 
may be incorporated in the process of urban 
change so that natural environments may con- 
tinue to function and deliver their benefits. 
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Man, it has been observed, is the only species 
not habitat specific (Berger and Luckman). 
That does not mean that man is no longer de- 
pendent on nature. Rather, his interaction with 
the rest of the biosphere have come to differ 
radically from those of other species. Toffler ex- 
presses it this way: 


By changing our relationship to the resources 
that surround us, by violently expanding the 
scope of change, and, most crucially, by accel- 
erating its pace, we have broken irretrievably 
with the past... we have set the stage for a 
completely new society and we are racing to- 
wards it... and it is this that calls into ques- 
tion man’s capacity for adaptation — how will 
he fare in this new society. Can he adapt to its 
limitations? 


This fundamentally different man-environment 
relationship has been a long time in the making, 
perhaps since the Industrial Revolution. But 
only after World War II did its consequences be- 
come particularily noticeable. A combination of 
population growth and the use of technology is 
responsible. Vallentyne has coined the word 
“demophoric” to describe the combined interac- 
tion of the biological (internal) and technologi- 
cal (external) components that now comprise 
human metabolism. This new interaction: (a) is 
deeply ingrained in a lifestyle that many people 
in North America consider “normal” and have 
come to expect as a right, and (b) has 
momentum which is accelerating dangerously 
from an environmental, energy and human sur- 
vival perspective. 


Some would argue that the development stage 
most Canadians have experienced since the War 
is coming to an end, not only as fossil fuels run 
out but, more significantly, as basic economic 
adjustments occur within the nation and among 
nations. If this is so the significance for the envi- 
ronmental planner is considerable. Past devel- 
opment stage-changes have been accompanied 
by new man-environment relationships and val- 
ues. What form the transition will take and the 
new stage will be like are uncertain at this point, 
however. Some foresee a “conserver society”, 
much like today’s except with the emphasis 
placed on conservation of energy and resources 
(not unfamiliar to people who remember the 
20s, 30s and 40s). Others go farther to predict a 
decentralized, small-is-beautiful, alternate-tech- 
nology response. Whatever its precise form, 
such a society seems likely to require that we do 
more with less: reduce consumption of energy, 
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curb other inefficient consumer habits, encour- 
age greater use of renewable resources, intro- 
duce “full-cost pricing” that reflects the costs 
now hidden or ignored as “externalities”, coordi- 
nate public and private sector reduction of 
waste, introduce recycling of the waste that re- 
mains, make energy an explicit consideration in 
determining all government policies, give 
greater emphasis to equity considerations in the 
transition, provide public information and edu- 
cation so that people may be better equipped to 
respond to the need for new ways of doing 
things, and be prepared for the higher initial 
costs that inevitably precede long-term savings. 


The transition over the next 10 to 15 years, 
however, could result in painful adjustments be- 
ing made before society evolves, with the costs 
borne first and most by those who can tolerate 
them least. As Eversley (1975) points out, some 
parts of the world (he is referring to Britain), 
after a considerable period of economic decline, 
should by now be seeing positive benefits. But 
they are not. The problem is that individual and 
collective decisions are still being taken based 
on the old set of values rather than on new con- 
serving ones. 


There should be fewer polluted rivers (and 
not just cuts in expenditure for cleaning them 
up). More old buildings should be kept in 
beneficial use (instead of standing derelict). 
There ought to be fewer cars on the road (in- 
stead of more old cars). The railways should 
be carrying an increased share of total traffic 
(instead of finding operations. . . . uneconom- 
ic). Road congestion should be getting better 
(instead of worse, especially in areas which 
have perforce come back into fashion for holi- 
day and recreation purposes). There should 
be more housing available for those who need 
it most since population growth has stopped 
(instead of homelessness increasing). Dearer 
fuel should lead to the more rapid adoption of 
insulation and other heat and energy saving 
devices, instead of increased advocacy of 
cheaper building methods (because total re- 
sources are scarce)... Above all, there is no 
sign at all that lower growth rates have led to 
any change in people’s ambitions and hopes 
for their future, and their aspirations for 
their children. Given this obstinate insistence 
on seeing their own lives in terms of more 
space, more mobility, shorter working hours, 
more labour saving devices, more consump- 
tion of consumer durables and leisure service, 
more and better food, the increasing failure to 
attain these objectives can only cause greater 
bitterness. 
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This raises a final, particularily troublesome 
question for the environmental planner who, 
concerned with environmental quality, will find 
it increasingly difficult to avoid dealing with en- 
vironmental equality. Ironically, in times of 
rapid growth and prosperity, when a society is 
best equipped to reduce inequality it faces less 
pressure to do so than when times are hard and 
the available means are fewer. Amidst accelerat- 
ing expectations, the image of an ever-larger pie 
promises bigger slices for all; relative differences 
in size of slice seem more tolerable. Futhermore, 
environmental costs such as pollution, which 
tend to fall disproportionately on the less well- 
to-do, seem for the majority to be a temporary 
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condition to be endured until they too possess 
the means to consume their economic benefits 
in one place and their environmental quality in 
another. But in such times when the promised 
benefits seem much dimmer and the costs of the 
transition inevitably fall heaviest on the people 
least able to afford them, the level of tolerance 
will decrease. Demands for “equality today, not 
tomorrow” will increase. Eversley, again in a 
British context, observes: 


Middle class theorists profess to be surprised 
when the unions will not see that the demand 
for higher money wages will not buy them 
better living standards when inflation is 
rampant and productivity falling; but it could 
scarcely be otherwise as long as some sections 
of the better-off population still protect them- 
selves very well against any erosion of their 
living standards, and the ruling classes seen 
just as much wedded to the idea of a better 
life through material satisfactions as they al- 
ways were. At a time when foreign travel is 
again the privilege of the few, when big 
houses become cheaper and little houses be- 
come dearer, when rich people may change to 
a slightly smaller car but poor people still 
have to do without, an environmental revolu- 
tion of the kind advocated by the conserva- 
tion movement seems unlikely. 


“The environmental problem”, obviously, con- 
tains deeply troubling issues that are neither ex- 
clusively natural nor human environment ori- 
ented. The demophoric characteristic will 
require a man-in-a-system perspective, replac- 
ing the man-outside nature concept that now 
implicitly prevails (see Case Study 1 in 1.1 Envi- 
ronmental Issues). To do less will be merely to 
shift environmental problems around, not to get 
at their ultimate causes. But, as Vallentyne ar- 
gues, there is also a need to improve our under- 
standing of man-dominated ecosystems from 
within, to grasp the motivations that underlie 
environmentally destructive human behaviours. 
With this comes a parallel need to focus explic- 
ity on the pros and cons, on who is affected by 
the reduced acceleration of growth trends, on 
the human and political consequences of the 
transition. 


Case Study 30 


Energy and Environment: The Costs of 
Convenience 


Statistics show that Canadian manufacturers 
and consumers, especially in the last 20 years 
or so, have increasingly adopted high-energy 
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enviromentally stressful technologies and 
practices. Some examples are: 


e From 1962 to 1973, the total costs of pack- 
aging in the manufacturing industry in- 
creased by 128% from $687 million to 
$1 563 million. Population during that pe- 
riod grew about 19%. 


e The average household in 1967 used 76 
pounds of paper bags and it still used the 
same amount six years later. In 1967 each 
household consumed 13 pounds of plastic 
bags (earlier than that, plastic bags were 
rarely used). By 1973 that figure had risen 
131% to 30 pounds. 


e In 1953 the Canadian household used 49.9 
pounds of soap and 31.3 pounds of deter- 
gent. By 1974, it was using only 17.6 
pounds of soap but 79.8 pounds of 
detergent. 


e Compare the per-household ownership of 
three high-energy, high-environmental im- 
pact appliances: 


Appliance % of households owning 
one 
1962 1975 
clothes dryer 17.3 48.1 
window air- ed: 9.2 
conditioner 
dishwasher Tae to 


These trends are reflected in the increase in to- 
tal energy consumed per person in Canada: 
from 161 million BTUs in 1958 to 262 in 1973, 
an increase of 63% in a period when population 
grew only a third as fast. Increased energy use, 
in turn, is explained at least in part by the fact 
that up to 1973 and the “energy crisis’, energy 
had been costing less each year relative to aver- 
age income. In 1939 the ratio of average price of 
purchased electricity to average hourly earnings 
or production workers in manufacturing indus- 
try was 7.0 man-hours per kilowatt-hour; by 
1973, that figure was down to 2.0. Those days 
may have ended but increased energy cost do 
not yet appear to have bitten sufficiently deep 
to change basic consumption patterns. 


Source: Statistics Canada, Human Activity and 
the Environment, 1978. See Information 
Resources. 


Environmental Resources 


Information Resources 


See also: 

1.2 Characteristics of En- 
vironmental Problems 
2.7 Natural Systems and 
Processes 

2.7 Energy 

4.2 Urbanization 


Adler, Cy A. Ecological 
Fantasies: Death From 
Falling Watermelons. New 
York: Delta Book, 1973. Pa- 
perback, 350 pp. $3.25. 


This book challenges, as “‘e- 
cological fantasies”, pre- 
dicted environmental 
disaster. The author does 
not deny the existence of 
pollution or the headlong 
consumption of the world’s 
non-renewable resources. 
Rather, his concern is that 
hasty actions forced by en- 
vironmentalists incite fear 
and are often counter-prod- 
uctive (e.g., unleaded gaso- 
line with chemicals is more 
harmful than the lead it re- 
placed) or based on insuffi- 
cient evidence (he cites one 
environmentalist as stating, 
“Although proof of the 
cause and effect of pollu- 
tants and disease is not es- 
tablished, the evidence is 
overwhelming’’). The 
“myths” he examines in his 
“search for reality” include: 
city air is killing us; oxygen 
is vanishing; Lake Erie is 
dying; the ocean is rapidly 
becoming irreparably con- 
taminated by oil spills; the 
Alaskan pipeline will do ir- 
reparable damage to a natu- 
ral wonderland; and nuclear 
energy is dangerous to your 
health. 


Berger, Peter L. and Luck- 
man, Thomas. The Social 
Construction of Reality: A 
Treatise in the Sociology of 
Knowledge. New York: An- 
chor Books, 1967. Paper- 
back, 219 pp. $3.25. 


Commoner, Barry. “The 
Environmental Cost of Eco- 
nomic Growth”, in Redker, 
Ronald G. (ed.). Population, 
Resources and the 
Environment. U.S. Govern- 
ment Printing Office (Supt. 
of Documents, Washington, 
DC 20402), 1972. Common- 
er, Barry. The Closing 
Circle. New York: Bantam, 
1972. 


Commoner states: 


Basic life necessities, 
representing perhaps 
one-third of the total 
GNP, have grown in 
annual production at 
about the pace of popu- 
lation growth so that no 
significant overall 
change in per capita 
production has taken 
place in this period 
since 1946. However, 
within these general 
categories of goods — 
food fiber and clothing, 
freight haulage, and 
household necessities — 
there has been a pro- 
nounced displacement 
of natural products by 
synthetic ones, of 
power-conservative 
products, of reusable 
containers by “disposa- 
ble” ones. 


Ehrlich, Paul R. and Ehrl- 
ich, Anne. Population Re- 
sources, Environment: 
Issues in Human Ecology. 
Second Edition. San Fran- 
cisco: W.H. Freeman and 
Co., 1972. Hardcover, 

509 pp. $14.00. 


Annotated in 1.2 Character- 
istics of Environmental 
Problems. 


Eversley, David. Planning 
Without Growth. Fabian So- 
ciety (11 Dartmouth St., 
London SW1H 9B4, Eng- 
land), 1975. 28 pp. 


Holdgate, M.W. and Wood- 
man, M.J. (eds.). The 
Breakdown and Restoration 
of Ecosystems. New York: 
Plenum, 1978, 508 pp. 
$36.00. 


Papers examine the extent 
of man’s destruction of eco- 
systems in northern temper- 
ate zones and the resulting 
losses in environmental sta- 
bility, biological productiv- 
ity, genetic diversity and 
human welfare. Case studies 
identify and illustrate basic 
ecological principles for safe- 
guarding ecosystems and re- 
habilitating those that have 
been damaged. Guidelines 
for management of ecosys- 
tems are considered, parti- 
cularily ways of avoiding fu- 
ture devastation while 
ensuring optimal use of nat- 
ural] resources. 


Natural Environments and Human Activities 


Jaakson, Reiner, ‘“Urbaniza- 
tion and Natural Environ- 
ments”, Urban Ecology, 2 
(1976), pp. 245-257. 


Annotated in 4.2 
Urbanization. 


Land, George T. Lock. Grow 
or Die: The Unifying Princi- 
ple of Transformation. New 
York: Delta Books, 1973. 
Paperback, 265 pp. $2.95. 


This provocative book was 
reviewed in the Futurist, 
Feb. 1975. 


Lang, Reg and Armour, Au- 
drey. Oakville Environmen- 
tal Report. A Case Study in 
Environmental Planning. 
Lang Armour Associates (22 
Acacia Road, Toronto 

M4S 2K4), 1977. Paperback, 
181 pp. $10.00. 


Chapter 3, “The Past and 
Future Environment”, ex- 
amines the town’s history 
from an environmental per- 
spective. It concludes that 
Oakville’s development did 
not occur as a smooth se- 
quence but as a series of 
stages, each representing a 
plateau where new condi- 
tions arose and a new set of 
man-environmental rela- 
tionships emerged. Four 
such stages were identified: 
1. Survival (Indian and Eu- 
ropean settlement) charac- 
terized by a strong depen- 
dency on the natural 
environment which pro- 
vided for most of peoples’s 
needs; 2. Resource 
Exploitation (1820-1860) 
which saw rapid population 
and economic growth, lum- 
bering, agriculture, harness- 
ing of water power and cre- 
ation of a port, and which 
was accompanied by severe 
environmental degradation 
that contributed to collapse 
of this stage; 3. Landscape 
Recovery (1860-1940s) dur- 
ing which the area’s de- 
pleted soils and polluted 
streams as well as its econ- 
omy returned to a slower 
more harmonious state; and 
4. Rapid Urbanization 
(since the 1940s) marked by 
industrial development, 
sudden population growth 
and prosperity but accom- 
panied by proportionately 
higher resource and energy 


use and unprecedented en- 
vironmental stress evi- 
denced as waste and pollu- 
tion. A fifth development 
stage with “‘conserver socie- 
ty” characteristics seems 
just around the corner. 


Matthews, William H. et al. 
Man’s Impact on Terrestrial 
and Oceanic Ecosystems. 
Cambridge, MA: MIT 
Press, 1971. Hardcover, 
$25.00. 


O’Toole, J. and U.S.C. Cen- 
ter for Futures Research. 
Energy and Social Change. 
Cambridge, MA: MIT 
Press, 1976. Hardcover, 

185 pp. $9.95. 


Science Council of Canada. 
Canada as a Conserver So- 
ciety: Resource Uncertaini- 
ties and the Need for New 
Technologies. Ottawa: Sup- 
ply and Services Canada 
(Printing and Publishing, 
Ottawa, K1A 089), 1977. Pa- 
perback, 108 pp. $2.25. 


Annotated briefly in 1.3 
Characteristics of Environ- 
mental Planning. 


Statistics Canada, Office of 
the Senior Advisor on Inte- 
gration. Human Activity 
and the Environment. Sta- 
tistics Canada (Ottawa 
K1A 076), 1978. Paperback, 
183 pp. $2.80 ($3.40 outside 
Canada). 


Presents statistical data de- 
tailing human activities 
which have potential for im- 
posing stress on the natural 
environment. Chapters or- 
ganize data for watersheds, 
agriculture, forests, fisher- 
ies, transportation, manu- 
facturing and energy. 


Toffler, Alvin. Future 
Shock. New York: Bantam 
Books, 1970. Paperback, 
505 pp. $2.95. 
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Energy 


We often think of energy as a “resource” but 
overlook the fact that everything we do has an 
energy component. Flows of energy pervade 
natural and human-activity systems. To the en- 
vironmental planner, energy provides a useful 
means of describing, explaining and measuring. 
For example, the energy flow through a city 
with its factories, automobiles and high power 
consumption is about 100 times greater than the 
energy flow through a natural ecosystem (Odum 
and Odum). This helps explain why urban cen- 
tres put so much stress on the natural systems 
that must provide them inputs and absorb their 
wastes. Energy, economics (the basic justifica- 
tion for urban concentrations) and environment 
are interdependent. 


Food 


production 


Figure 2.39 Energy Flows Necessary for a farm to 
Produce Food 


Adapted from: Howard T. Odum and Elisabeth C. Odum, Energy Basis for Man 
and Nature (New York: McGraw-Hill, !976). 


Basic principles remind us that energy is the ca- 
pacity to do work; it is the amount of stored ca- 
pability for future processes. Energy comes in 
various forms: heat, chemical storage, electrici- 
ty, magnetic, momentum of a moving vehicle, 
and so on. Most of it comes directly or indirectly 
from the sun. Energy of one kind may be trans- 
ferred to another kind if there is a suitable con- 
version process but the energy itself is neither 
created nor destroyed. In all processes, however, 
some of the energy loses its ability to do work 
and is degraded in quality resulting in waste 
heat according to the Second Law of Thermody- 
namics and the concept of entropy. Energy is 


Energy 


not consumed, but available work is; therefore, 
available work is what must be conserved, with 
emphasis on using high-quality energy appro- 
priately (e.g., using direct heat from fuels, or 
better still solar energy rather than electricity, 
to heat water and space). Natural and man- 
made systems are more likely to survive if they 
maximize their energy inflow and make effec- 
tive use of it. This can be done by storing high- 
quality energy, feeding back work from storage 
to increase inflow, recycling materials, organiz- 
ing mechanisms to keep the system adaptable 
and stable, and setting up exchanges with other 
systems to supply special energy needs. 
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Figure 2.40 Energy Consumption in Canada from 
the 1930s to the 1970s: An Example 


Source: Reg Lang and Audrey Armour. Oakville Environmental Report: A Case 
Study in Environmental Planning (Toronto: Lang Armour Associates. 1977). The 
community i§ the town of Oakville. Ontario, whose population rose from less 
than 10 000 in the 1930s to nearly 70 000 today. Electricity consumption was 
calculated from figures supplied, for the Town and the Township of Trafalgar 
which Oakville annexed tn 1961, by Ontario Hydro, Oakville Consumer Service 
and the Census of Canada. Note the sharp rise in per capita use of electrical 
energy just after the War. 


Energy available for human use is either renew- 
able or non-renewable. Renewable energy is ob- 
tained by diverting part of the numerous natu- 
ral energy flows. The daily cycle of potential 
energy in river systems, the forest regeneration 
cycle, the tidal cycle, and differences in pressure 
which create winds are examples of natural en- 
ergy flow. Non-renewable energy comes from 
sources of energy trapped in nature and often 
available in highly concentrated form. Fossil fu- 
els, the prime example, took millions of years to 
accumulate but only a relatively short time to 
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Table 2.13 Regional Variations in Energy Supply 


Energy 


Province Energy Supply 1977 Prices of Fuel for 
Residential Use (majority) 
Fuel Oil All electricity 
(¢/gal) (¢€/kwh) 

Newfoundland Heavily dependent on hydroelectric; oil for 51.1 2.42 
space heating. Offshore oil, gas potential. 

Prince Edward All electricity generated from oil. Pursuing renewable 51.7 4.21 

Island sources. 

Nova Scotia 63% dependent on imported oil for electricity. Switch 47.8 3.40 
to coal possible. Offshore oil, gas potential. 

New Brunswick Diverse electrical energy base but 34% from 50.0 2.44 
imported oil. Nuclear power plant under construction. 

Quebec Heavily dependent on external sources: oil from 48.6 1.76 
Western Canada and foreign; gas from Alberta. 
Hydroelectric (James Bay) prominent. 

Ontario 80% dependent on outside sources. Nuclear power 49.2 2.23 
gaining prominence. 

Manitoba Hydroelectric for electricity, Alberta oil and 47.7 2.02 
gas for the rest. Nuclear under consideration. 

Saskatchewan Virtually self-sufficient in energy (oil, gas, coal) 47.7 ali 

Alberta Canada’s major energy exporting province; 46.7 2.08 
substantial reserves of oil, gas, coal. 

British Columbia Diversified energy bases (gas, oil, coal, hydro) 49.6 Qe 

N.W.T. Oil and gas potential but oil presently imported. 100.6 4.01 

Yukon Hydroelectric potential. Oil imported. 61.9 3.58 


Source: Canadian Secretariat, ECE Seminar, Habitat and Energy in Canada (Ottawa: Ministry of State for Urban Affairs, 1977). 
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exhaust. A major concern is that Canadians and 
their economy depend heavily on non-renewa- 
ble forms of energy which must be imported at 
increasingly higher prices and which appear to 
be nearing the point of depletion (the extent to 
which this is true and the timing are debatable, 
and the severity of this problem varies consider- 
ably from one region to another). 


While some trends point to reduced energy con- 
sumpution, others suggest the reverse. Canada 
has a high unemployment rate which will con- 
tinue to generate pressures for job creation 
though economic growth, in turn requiring ex- 
ploitation of energy “resources”. At the same 
time more double-income families means more 
people able to enjoy increased consumption. 
The Canadian lifestyle (for most Canadians, 
that is) emphasizes highly energy-intensive con- 
sumption. For example, per unit of GNP we 
consume nearly twice as much energy as Swe- 
den which enjoys a similar standard of living. 
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Figure 2.41 Energy Consumption by Country 


Source: Canadian Secretariat. ECE Seminar. Habitat and Energy in Canada 
(Ottawa: Ministry of State for Urban Affairs. Oct. 1977). 


Energy policy for Canada’s future is still evolv- 
ing, both nationally and provincially. Choices 
varying across the country include one or a com- 
bination of: continued dependence on oil and 
gas (increased exploration, improved recovery 
technology, etc.); a shift to coal; substantial and 
rapid reduction in the demand of energy along- 
side intensive conservation programs; nuclear 
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energy (initially using uranium-fueled CANDU 
technology but eventually shifting to fuel repro- 
cessing and the thorium cycle) with increased 
use of electricity; and the “soft” path emphasiz- 
ing simpler, localized systems based mainly on 
renewable resources, alongside demand reduc- 
tion and conservation. One concern is that un- 
less substantial resources are directed toward 
developing the latter option, its full potential 
will be lost by default to massive expenditures 
on increased exploration for fossil fuels and nu- 
clear power. 


Each option has its own set of environmental 
impacts (see 4.7 Energy Projects) as well as its 
unique implications for the nature, intensity 
and pattern of human activities, settlement pat- 
terns, for example. The near future is likely to 


Legend 


Wind shelter to SW NW 

Heating at SW corner 

Orientation — W, SW — E, NE 

55°-60° slope for solar collectors 

Wind shelter to E, NE 

Garage on SE corner opens to sheltered E side 
Wind screen and winter sun trap 

Sheltered access on SE corner 

Opens to SE, S for midsummer lake breezes 


Shades screen sun at high summer angle but not at 
low winter angle 


Deciduous shade tree at SW corner 
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Figure 2.42 The Energy Optimal House 


Source: Central Waterfront Planning Committee. Environment Information Base 
(Toronto: City of Toronto Planning Board, !976), Section 5.4, Climate, 
reproduced with permission. Shown are special considerations required in the 
planning and design of buildings located on the Toronto waterfront with its 
unique climate. The two main principles are exposure to sunlight in winter but 
not in summer, and shelter from strong winds but exposure to cooling summer 
breezes. 
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bring demands for less reliance on long trips, es- 
pecially by automobile, higher residential densi- 
ties, more energy efficiency in buildings, district 
heating and co-generation, more recycling, more 
emphasis on durability, less waste accompanied 
by increased use of what is now regarded as 
waste (e.g. forest waste used to produce metha- 
nol), increasing emphasis on conservation and 
use of non-renewable forms of energy whether 
the “soft-path” is adopted or not and through- 
out the demand for lifestyle changes. 


Opportunities exist to incorporate such mea- 
sures into planning, design and management 
processes at all levels: from the specific site 
where orientation of buildings, minimizing of 
shadowing of nearby buildings, maintenance of 
“solar rights’, use of vegetation and other mea- 
sures can significantly affect energy consump- 
tion; through various intermediate levels to the 
large scale where today’s decisions on patterns 
and densities of development and transporta- 
tion linkages will play a major role in future en- 
ergy consumption. 
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Case Study 31 
Federal Plan to Encourage Use 
of Solar and Waste Energy 


In June 1978 the federal Ministry of Energy, 
Mines and Resources announced a plan to 
spend $380 million over the next five years on 
incentives to make more use of energy from the 
sun and from forest waste. The hope is that as 
much as 10% of Canada’s energy will come from 
these sources by the year 2000, and that an un- 
subsidized solar industry may emerge within 
the next five years. 


The solar incentive program comprises: prefer- 
ential purchasing of Canadian-made solar space 
and water heating equipment for new federal 
buildings; research; competitions with prizes for 
manufacturers of solar equipment for the best 
designs of energy efficient buildings; and fed- 
eral-provincial-industry demonstrations. The 
second program, to convert waste to energy, in- 
volves incentives to forest producers to develop 
methods for replacing oil and gas with fuel from 
wood waste, loan guarantees to help build elec- 
trical generation units using biomass conversion 
and co-generation, and federal-provincial re- 
search assistance for innovative technologies. 
The government expects both programs to gen- 
erate additional employment. 


Initial reaction to the program, while noting 
that the dollar amounts are small, was 
favourable. 


See: Globe and Mail, 5 June 1978, and back- 
ground paper from the Department of Energy, 
Mines and Resources (Ottawa K1A OE4). 


Case Study 32 
A Solar Society by 2020? 


A report recently prepared by the U.S. Council 
on Environmental Quality, Executive Office of 
the President, gives an optimistic view of the 
promise and progress of solar energy. Based on 
an extensive literature review and discussions 
with solar experts, the report gives an overview 
of the prospects for solar energy in the U.S. into 
the next century and examines solar energy de- 
velopment (solar thermal, photovoltaic cells, 
biomass, wind, small-scale hydropower, ocean 
thermal, other renewable technologies, energy 
storage). It concludes that with enough effort, 
the U.S. can meet up to one-quarter of its en- 
ergy needs through solar technology by the year 
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2020 and become a solar society (providing sig- 
nificantly more than half its energy from solar 
sources) beyond 2020. The report discusses stra- 
tegies for getting from here to there including: 
expanding financial incentives and eliminating 
institutional barriers; adopting needed changes 
in the federal solar resource and development 
program; instituting price reform for competing 
fuels; developing the solar market in less-devel- 
oped countries; and improving government pro- 
grams for the purchase of solar equipment for 
federal use. The key question is time: how 
quickly can the potential of solar energy be 
developed? 


Source: Council on Environmental Quality, 
Solar Energy: Progress and Promise, CEQ (722 
Jackson Place NW, Washington, DC 20006), 
April 1978, 52 pp. Free. 
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Information Resources 


See also: 

1.3 The Nature of Envi- 
ronmental Problems 

2.2 Climate 

2.2 Radiation 

2.7 Natural Systems and 
Processes 

2.7 Natural Environments 
and Human Activities 

4.7 Energy Projects 


American Society of Land- 
scape Architects Founda- 
tion. Site Planning for Solar 
Energy Utilization. Na- 
tional Bureau of Standards, 
U.S. Dept. of Commerce 
and U.S. Dept. of Housing 
and Urban Development, 
Office of Policy Develop- 
ment and Research (Wash- 
ington, DC 20410), 1975. 


Anderson, Bruce and Rir- 
dan, Michael, The Solar 
Home Book. Harrisville, 
NH: Chesire Books, 1976. 
$8.50. 


A guide to heating, cooling 
and designing with the sun. 


Argue, Robert. Renewable 
Energy Resources: A Guide 
to the Literature. Dept. of 
Energy, Mines and Re- 
sources (Renewable Energy 
Resources Branch, 580 
Booth St., Ottawa 

K1A OE4), 1977. Free. 


Argue, Robert, Emanuel, 
Barbara and Graham, Ste- 
phen. The Sun Builders: A 
People’s Guide to Solar, 
Wind and Wood Energy in 
Canada. Renewable Energy 
in Canada (415 Parkside 
Drive, Toronto M6R 2Z7), 
1978. Paperback, 254 pp. 
$7.50. 


A state-of-the-art review of 
renewable energy (solar, 
wind, wood) in Canada. In- 
cludes descriptions of the 
work of over 70 “pioneers” 
and their innovative energy 
systems, provides a consum- 
ers’ guide to the field includ- 
ing a catalogue of Canadian 
manufacturers and distribu- 
tors of hardware, and lists 
information sources. 


Berkowitz, M.K. Imple- 
menting a Solar Technology 
in Canada: The Costs, Ben- 
efits and Role of 
Government. University of 
Toronto, Institute for Policy 
Analysis (150 St. George St., 
Toronto M5S 1A1), May 
1977. 239 pp. Free. 


Burchell, Robert W. and 
Listokin, David (eds.). 
Future Land Use: Energy, 
Environmental and Legal 
Constraints. Rutgers — The 
State University, Center for 
Urban Policy Research 
(Building 4051, Kilmer 
Campus, New Brunswick, 
NJ 08903), 1975. Hardcover, 
369 pp. $17.95 


Papers in this volume cover 
land use and growth, growth 
vs. the environment, energy 
constraints and growth, and 
the shape of metropolitan 
areas in the year 2000. An- 
notated further in 5.7 Regu- 
lation and Review. 


Bureau of Municipal Re- 
search. What Can 
Municipalities Do About 
Energy? BMR (2 Toronto 
Street, Suite 306, Toronto 
M5dC 2B6), March 1978. 
47 pp. $2.00. 


This report attempts to 
demonstrate that munici- 
palities have a major role to 
play in promoting the pru- 
dent and efficient use of en- 
ergy. Four areas for munici- 
pal action are emphasized: 
land use and transportation 
planning, building and site 
design requirements, devel- 
opment of local renewable 
energy sources, and public 
education and demonstra- 
tion programs. In each area, 
the report looks selectively 
at opportunities for and bar- 
riers to municipal 
initiatives. 

Canada. Department of En- 
ergy, Mines and Resources. 
An Energy Strategy for 
Canada: Policies for 
Self-Reliance. Supply and 
Services Canada, Printing 
and Publishing (Ottawa 
K1A 089), 1976. 170 pp. 
$2.50 ($3.00 outside Cana- 
da). Also available from the 
Department: An Energy 
Policy for Canada — Phase 
1, Volumes I and ITI, 1973. 
$10.00. 


Canada. Department of En- 
ergy, Mines and Resources, 
Office of Energy Conserva- 
tion. District Heating for 
Small Communities. OEC 
(Ottawa K1A OB4), Jan. 
1977. Free. 
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The Office has available a 
large array of free publica- 
tions on energy conserva- 
tion. Another reference on 
district heating is: Edward 
L. Morofsky, “District En- 
ergy Options”, Urban 
Forum (Canadian Council 
on Urban and Regional Re- 
search, 251 Laurier West, 
Suite 1100, Ottawa 

KiP 5J6, $2.50 per issue or 
$15 per year), Vol. 3, No. 4, 
1977, pp. 10-19, which also 
includes further sources. See 
also: Morofsky, An Ecologi- 
cal Framework for Evaluat- 
ing the Urban Impact of 
District Energy Systems, 
Public Works Canada, 
Technological Research and 
Development Branch, Engi- 
neering Construction De- 
sign Performance Division 
(Ottawa K1A 0M2), Oct. 
1976, 35 pp. 


Canadian Secretariat, ECE 
Seminar. Habitat and En- 
ergy in Canada. Ministry of 
State for Urban Affairs, In- 
formation Resource Service 
(Ottawa K1A OP6), 1977. 
101 pp. Free. 


This report was prepared for 
the U.N. Economic Com- 
mission for Europe’s Semi- 
nar on “The Impact of En- 
ergy Considerations on the 
Planning and Development 
of Human Settlements” in 
Ottawa, October 1977. A 
profile of Canda sets out the 
political/institutional 
framework, geographic set- 
ting and supply/demand 
picture for energy and set- 
tlement policies and plans. 
The report then examines 
the historical relationship 
between decisions in Cana- 
da; discusses approaches to 
adaptation (adjusting old 
and new settlement forms, 
conserving energy in build- 
ings, opportunities in energy 
design and form as well as in 
transportation, innovative 
technologies, and examples 
of government action); looks 
at economic, capital and in- 
stitutional constraints on 
adaptation and speculates 
on future demographic and 
economic prospects for Can- 
ada; considers options for 
energy and settlement 
(more of the same, reducing 
demand and intensifying 
conservation, shifting to 


coal, nuclear power, and the 
“soft” energy path); and 
lays out some implications 
for planners. 


Carroll, T. Owen et al. Land 
Use and Energy Utilization. 
Interim Report. Stony 
Brook, NY: BNL/SUNY 
Land Use-Energy Utiliza- 
tion Project, October 1975. 
Also: A Brief Summary of 
the Land Use and Energy 
Utilization Project. Infor- 
mal Report. Dec. 1975. The 
Planner’s Energy Work- 
book. A User’s Manual for 
Exploring Land Use and 
Energy Utilization 
Relationships. Oct. 1976. 
Land Use Energy Simula- 
tion Model. A Computer- 
Based Model for Exploring 
Land Use and Energy 
Relationships. Sept. 1976. 


This project represents an 
initial effort to formulate 
and test both an analytical 
framework and a data base 
of land use-energy intensity 
factors which will lead to an 
improved understanding of 
the interdependencies be- 
tween new land use activi- 
ties and local and national 
systems of energy supply, 
distribution, and consump- 
tion. There are four specific 
goals: to improve the gen- 
eric understanding of the re- 
lationship between land use 
and energy utilization; to 
establish a method and the 
technical information for 
the derivation of the energy 
demands associated with al- 
ternative land use policies; 
to assess the influence of a 
selected set of energy con- 
serving measures on total 
energy demand in a region; 
and to provide local, re- 
gional and state land use 
planners with a data base 
and a set of procedures for 
incorporating energy con- 
servation considerations 
into their choices and deci- 
sions with respect to future 
land use. The Workbook 
overviews some potential 
procedures that can be used 
by local planners to carry 
out community and regional 
energy analyses. It focuses 
on the relationship between 
energy use characteristics 
and such planning concepts 
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as land use, density, type of 
residential development, 
commercial floorspace, in- 
dustrial sales and employ- 
ment, and shopping and 
work trip lengths. Carroll 
emphasizes that the pur- 
pose of the land use energy 
analysis is not to determine 
energy “optimal” land use 
configurations but to assess 
the impact of a variety of 
designs and plans on the en- 
ergy system and vice versa. 
The Workbook provides 
basic information on energy 
intensity factors in the ma- 
jor land use sectors to take 
into account local conditions 
and presents illustrative 
case examples of the use of 
the workbook approach. Ap- 
plication of the work since 
1975-76 is unknown. 


Clark, John. The Sanibel 
Report: Formulation of a 
Comprehensive Plan Based 
on Natural Systems. The 
Conservation Foundation 
(1717 Massachusetts Ave. 
NW, Washington, DC 
20036), 1976. Paperback, 
305 pp. $9.00. 


Appendix 6, “Natural En- 
ergy Systems” by Mark 
Brown, pages 297-305, uses 
energy to calculate carrying 
capacity of this 11 000 acre 
barrier island on the Gulf 
Coast of Florida. Sanibel’s 
natural energy from sun, 
water and wind provides the 
basis for an environment 
that attracts visitors and 
dollars in turn allow the is- 
land to purchase additional 
outside energy (electricity, 
oil and gas, goods, materi- 
als) to sustain the desired 
lifestyle. The island’s envi- 
ronmental resources and 
ability to pay limit its fur- 
ther growth, however. A 
model, constructed using 
energy flows, determined 
that Sanibel could allow a 
total average yearly occu- 
pancy of 13 300 people on 
the island (9 200 permanent 
visitors and 125 000 tourists 
staying for 12 days). Guide- 
lines for achieving a steady- 
state economy are present- 
ed. The entire report is an- 
notate' further in 5.4 Plans. 


Charsley, Peter. Energy in 
Urban Systems: A Strategy 


for the Study of Energy Im- 
plications of Urban 
Services. Ministry of State 
for Urban Affairs (Ottawa 
K1A OP6), Aug. 1975. 


After a thorough review of 
the literature, Charsley con- 
cludes that it is unclear 
whether urban planning for 
growth or revision of urban 
form is compatible with en- 
ergy solutions. It cannot be 
stated, for example, that ur- 
ban location or sprawl are 
causes of energy problems. 
Nevertheless, Charsley 
agrees it may be possible to 
affect consumption through 
overall growth, changes in 
economic mix, changes in 
density, and changes in ur- 
ban form (i.e., residential/ 
industrial/commercial mix 
as well as mix of multi-fam- 
ily and single-family 
dwellings). 


Commoner, Barry. The Pov- 
erty of Power: Energy and 
the Economic Crisis. Toron- 
to: Bantam Books, 1977. Pa- 
perback, 297 pp. $2.75. 


A penetrating analysis of 
the complex interconnected- 
ness of energy development, 
environmental degradation 
and economic decline. Com- 
moner argues that there is a 
built-in conflict between the 
biology of the ecosystem 
and the thermodynamics of 
present energy sources; that 
the energy system has a 
propensity toward inflation 
which in the long run will 
have a major impact on the 
economy as a whole; and 
that the design of the sys- 
tem which governs how 
wealth is produced, distrib- 
uted and used is itself the 
fundamental cause of the 
current economic crisis as 
well as the crisis in energy 
and environmental quality. 


Conserver Society Notes. 
Published quarterly by Al- 
ternatives, Inc. (P.O. Box 
1097, Station C, Downs- 
view, Ontario, M3N 35B), 
$5.00 per year ($3.00 for 
students). 


Cook, Earl. Man, Energy, 
Society. San Francisco: 
W.H. Freeman, 1976. 

478 pp. $7.95. 


Information Resources 


A historical and geographi- 
cal overview presenting the 
physical, biological and so- 
cial costs of present energy 
use. The book points out the 
necessity of using renewable 
energy sources while mov- 
ing toward a society of “af- 
fluent scarcity”. 


Energy Probe. New Energy 
Sources for Today. Toronto: 
Coles Books, 1978. Paper- 
back, $5.95. 


Energy Probe. The Renewa- 
ble Energy Handbook. En- 
ergy Probe (43 Queen’s Park 
Crescent East, Toronto 
M5S 2C3), 1976. 51 pp. 
Available from Coles, $4.35. 


Environment Canada, At- 
mospheric Environment 
Service. New Estimates of 
Average Global Solar Radi- 
ation in Canada. Atmos- 
pheric Environment Service 
(4905 Dufferin Street, 
Downsview, Ont. 

M3H 574), July 1969. 


Environmental Comment, 

July 1977 (Urban Land In- 
stitute, 1200 18th St., NW, 
Washington DC 30036). 


Special issue with nine arti- 
cles devoted to energy con- 
servation and land develop- 
ment, including case 
studies. 


Florida State Dept. of 
Administration. A Planner’s 
Handbook on Energy (With 
Emphasis on Residential 
Uses.) The Dept. (State En- 
ergy Office, 108 Collins 
Bldg., Tallahassee, Fla. 
32304), Nov. 1975. 270 pp. 
$4.50, cheque payable to 
State of Florida, Dept. of 
Administration. 


Chapters of general rele- 
vance cover energy con- 
sumption in single-family 
dwellings, transportation to 
and from, new ideas and 
technology, legislative alter- 
natives, pollution/waste 
and land use, and energy/ 
environment issues and ur- 
ban growth. Solar energy is 
included. 


Foster, Harold D. and Se- 
well, W.R. Derrick. Solar 
Home Heating in Canada: 
Problems and Prospects. 
Environment Canda, Office 
of the Science Advisor (Ot- 
tawa K1A 0E3), Report No. 
16, 1977. 226 pp. 


Reviews the Canadian scene 
including technologies, dif- 
fusion of use, roles of vari- 
ous groups in promotion, 
performance barriers and 
incentives. 


Gill, Efrain. Energy-Effi- 
cient Planning: An Anno- 
tated Bibliography. Ameri- 
can Society of Planning Of- 
ficials (1313 East Sixtieth 
Street, Chicago, IL 60637), 
1976. 23 pp., $6.00. 


Annotated in 4.2 Urban- 
ization. 


Harwood, Corbin Crews. 
Using Land to Save Energy. 
Cambridge, MA: Ballinger 
Publishing Co., 1977. Hard- 
cover, $15.50. 


Hix, John. Energy Demand 
for Future and Existing 
Land Use Patterns. Royal 
Commission on Electric 
Power Planning (14 Carlton 
St. Toronto M5B 1K5), Oct. 
1977. 94 pp. + app. Free. 


Examines ways to reduce 
energy consumption 
through more efficient land 
use, development patterns 
and building design. Various 
examples and test cases are 
presented and barriers to 
energy and food conserva- 
tion are discussed. The ap- 
pendix includes conclusions 
and recommendations of the 
ECE Seminar referred to 
under Canadian Secretariat, 
above. 


Hollands, K. and Orgill, J. 
Potential for Solar Heating 
in Canada. University of 
Waterloo Research Institute 
(Waterloo, Ont. N2L 3G1), 
Feb. 1977, 102 pp. 


IBI Ltd. Energy Conserva- 
tion Through Land Use 
Decisions. Environment 
Canada (Ottawa K1A 0H3), 
March 1976. 65 pp. 
Discussion paper reviewing 
the relationship of energy 
considerations to land use 
planning, and identifying 
potential for land use policy 
and practice to influence 
patterns of energy 
consumption. 


Kreider, Jan F. and Kreith, 
Frank. Solar Heating and 
Cooling: Engineering, Prac- 
tical Design and Economics. 
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Revised First Edition. New 
York: McGraw- Hill, 1975. 
Hardcover, 342 pp. $22.50. 


Love, Peter and Overend, 
Ralph. Tree Power: An As- 
sessment of the Energy Po- 
tential of Forest Biomass in 
Canada. Department of En- 
ergy, Mines and Resources, 
Renewable Energy Re- 
sources Branch (Ottawa 
K1A 0EF4), 1978. 53 pp. 


Forest biomass as a renewa- 
ble energy source is re- 
viewed within the frame- 
work of a long-range energy 
review to the year 2015. 
Principal conversion tech- 
nologies are discussed and 
three reference cases are in- 
vestigated (electricity gener- 
ation, methanol production 
and low BTU gasification). 
The report then examines 
the supply of forestry biom- 
ass in Canada, potential ap- 
plications for energy that 
could be derived from it, 
and factors significant to 
implementing such a pro- 
gram with special attention 
on costs. The report con- 
cludes that although data 
on the availability of the re- 
source are severely lacking, 
considerable potential exists 
to develop “tree power” in 
Canada, especially in the 
near future, by using mill 
residue to substitute for fos- 
sil fuel in existing forest in- 
dustries. In the longer term, 
forests could provide a large 
proportion of carbon-based 
fuel requirements but a de- 
velopment program includ- 
ing environmental impact 
analysis will be needed (e.g., 
collecting forest residue 
could strip the soil of nu- 
trients). A major resource 
assessment of forest biomass 
is recommended as top pri- 
ority. See also: C.C. Burwell, 
“Solar Biomass Energy: An 
Overview of U.S. Potential”, 
Science 199, March 1978, 
pp. 1041-1048, concludes 
that the use of wood fuel for 
small-scale heating is an im- 
portant near-term oppor- 
tunity. 

Contact: 

The Biomass Energy Insti- 
tute 

304-870 Cambridge St., 
Winnipeg, Man. R3M 3H5. 
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Lovins, Amory. Soft Energy 
Paths: Toward a Durable 
Peace. Cambrige, MA: Bill- 
ings Publishing Co., 1977. 
Available from Environ- 
mental Action Reprint Ser- 
vice (2239 East Colfax, Den- 
ver, CO 80206). Paperback, 
234 pp. $6.95. 


Lovins, a key international 
figure in the energy conserv- 
ation movement, addresses 
the question: who needs 
how much of what kind of 
energy for what purpose for 
how long? His analysis sug- 
gests a different path to- 
wards which energy systems 
can evolve. See also his ear- 
lier, influential article, ‘““En- 
ergy Strategy: The Road 
Not Taken?” Foreign 
Affairs, Oct. 1976. pp. 65-96; 
and “Exploring Energy — 
Efficient Futures for Cana- 
da’’, Conserver Society 
Notes (Science Council of 
Canada), Vol. 1, No. 4. 


McCallum, Bruce. 
Environmentally Appropri- 
ate Technology. Environ- 
ment Canada, 1977. Paper- 
back, 155 pp. Available from 
Supply and Services Canada 
(Printing and Publishing, 
Ottawa K1A 0S9), $3.75 
($4.50 outside Canada). 


Subtitled “Renewable En- 
ergy and Other Developing 
Technologies for a Conser- 
ver Society in Canada”, this 
report examines all aspects 
of renewable energy, then 
looks at environmentally 
appropriate housing, indus- 
try, agriculture and 
transportation. 


Middleton Associates. 
Canada’s Renewable En- 
ergy Resources: An Assess- 
ment of Potential. 
Middleton Associates (980 
Yonge Street, Toronto 
M4W 2J9), 1976. 514 pp. 
$20.00. 


Middleton Associates. 
Energy Management at the 
Local Level. Royal Commis- 
sion on Electric Power Plan- 
ning (14 Carlton St., 7th 
Floor, Toronto M5B 1K85), 
1978. 44 pp. + 45 p. 
appendix. 

Using Oakville, Ontario 
(pop. 60 000) as a case 
study, this report identifies 
current energy use patterns 
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(an energy profile in Oak- 
ville is included, along with 
discussion of the method 
used), samples local atti- 
tudes to energy-saving op- 
portunities, and looks at the 
feasibility of various local 
measures (by householders, 
residential and commercial 
property managers and de- 
velopers, industrial plants, 
housing developers, munici- 
pal government) designed to 
maximize energy saving 
from these opportunities. 


Odum, Howard T. and Eliz- 
abeth C. Energy Basis for 
Man and Nature. New 
York: McGraw-Hill, 1976. 
Paperback, 297 pp. $8.75. 


This book aims at a simple 
presentation of the princi- 
ples of energy and how they 
shape culture. It sets out 
basic laws of energy in a sys- 
tems perspective, flows of 
energy in the environment, 
how energy systems support 
human activities, and pro- 
spects for the future amidst 
an “energy crisis”. More 
elaborate discussion of these 
topics is given in Odum, 
Environment, Power and 
Society (New York: Wiley — 
Interscience, 1971), paper- 
back, 333 pp. 


Ontario Ministry of Educa- 
tion. Energy in Society: A 
Resource Guide for 
Teachers. Toronto: The 
Ministry, n.d. (about 1978). 
210 pp. Available from Gov- 
ernment of Ontario Book- 
store (880 Bay St., Toronto 
M7A 1N8), $5.00, cheque 
payable to Treasurer of 
Ontario. 


A useful reference for educa- 
tors looking for ideas on how 
to develop an energy con- 
servation ethic in students 
and also for planners and 
citizens. Organized in five 
parts: Introduction, which 
defines energy and systems, 
puts energy into its global 
and national contexts, then 
discusses energy and home 
systems, controlling energy 
demand and slowing down 
the system; Space Heating; 
Electrical Energy; Water; 
and Food. Each section in- 
cludes background informa- 
tion, student activities and a 
bibliography. 


Ontario Ministry of Energy. 
Turn on the Sun. The Min- 

istry (Information Office, 56 
Wellesley St. West, Toronto 
M7A 2B7), 1977. 44 pp. Free. 


Explains solar energy, put- 
ting the sun to work, decid- 
ing to go solar, and choosing 
a solar system. Included are 
case histories of nine solar 
projects in Ontario plus in- 
formation resources on solar 
energy. 


Pearson, Norman. Food 
Land and Energy Planning. 
Food Land Steering Com- 
mittee (c/o Lloyd Moore, 
P.O. Box 6, Listowel, Ont.), 
1976. 2 volumes. 


Annotated in 4.1 
Agriculture. 


Regional Municipality of 
Hamilton Wentworth, Plan- 
ning and Development De- 
partment. Energy Consider- 
ation in Urban and 
Regional Planning. The De- 
partment (P.O. Box 910, 100 
Main St. East, Hamilton, 
Ont. L8N 3V9), Jan. 1978. 
29 pp. + app. 

Discusses the need for en- 
ergy conservation, opportu- 
nities for energy conserva- 
tion in building design and 
planning, legal aspects of di- 
rect use of solar energy, and 
special considerations at the 
municipal/regional scale. 
Extensive appendices are in- 
cluded on detailed technical 
aspects of the foregoing. 


Robinette, Gary (ed.) 
Landscape Planning for En- 
ergy Conservation. Environ- 
mental Design Press (P.O. 
Box 2187, Reston, VA 
22020) 1978. $20.00 


Prepared for the U.S. De- 
partments of Commerce and 
H.U.D. by the America So- 
ciety of Landscape Archi- 
tects Foundation, this book 
responds to three perceived 
needs: “for proper landscape 
planning from the new per- 
spective of energy conserva- 
tion, for understanding of 
the abilities of natura! ele- 
ments to assist in utilizing 
the unlimited solar energy 
striking the earth, and for a 
sensitivity of the abilities of 
natural elements to control 
or embrace architectural 
and engineering methods to 
utilize more efficiently and 


Information Sources 


effectively existing energy 
resources”. Subjects covered 
include climatic impact of 
natural elements (land and 
landforms, vegetation), cli- 
matic regions and human 
adaptation, site analysis 
process and techniques, site 
selection, building siting 
and orientation, integration 
of building and site, site 
planning and design, selec- 
tion and use of site elements 
including natural elements 
(vegetation, earth forms, 
water) and non-usable ele- 
ments (vertical, horizontal, 
architectural), site accom- 
modation of solar collection 
units, and redesigning exist- 
ing sites for improved en- 
ergy utilization. 


Saxe, Dianne. Perspectives 
on Access to Solar Energy. 
Ontario Ministry of Energy 
(156 Wellesley St. West, To- 
ronto M7A 2B7), 1978. 
Available from Government 
of Ontario Bookstore (880 
Bay Street, Toronto 

M7A 1N8) $2.00, cheque 
payable to Treasurer of 
Ontario. 


A report on legal aspects of 
the right to light. 


Science Council of Canada. 
Population, Techonology 
and Resources. Ottawa: The 
Council, Report No. 25, July 
1976. Available from Supply 
and Services Canada (Print- 
ing and Publishing, Ottawa 
K1A 089). $2.50. 


Includes a brief and pessi- 
mistic analysis of Canada’s 
energy situation to the year 
2001. The report argues for 
energy conservation, first 
because it provides the 
greatest short and medium- 
term leverage in combating 
possible shortages, and sec- 
ond, because initially, con- 
servation will be less expen- 
sive then providing new 
energy. The Council sug- 
gests that the environmen- 
tal costs of getting fossil fu- 
els to Canada’s southern 
markets from the North 
could be the ultimate con- 
straint in developing new 
potential fossil fuel sources. 


Solomon, Larry. The Con- 
server Solution. Toronto: 
Doubleday, 1978. Paper- 
back, $6.95. 


Thorndike, Edward H. 
Energy and Environment: A 
Primer for Scientists and 
Engineers. Don Mills, On- 
tario: Addison-Wesley Pub- 
lishing Company, 1976. Pa- 
perback, 286 pp. $8.95. 


Intended to equip the 
intermediate-level student 
and working professional 
with a broad overview of the 
field of energy and environ- 
ment. Natural energy pro- 
cesses (global energy flows, 
weather and climate, photo- 
synthesis, food chains) are 
covered in addition to man- 
initiated energy processes 
such as fossil fuel power, nu- 
clear fission and hydroelec- 
tricity: Thermal] pollution, 
radioactivity and air pollu- 
tion are the main environ- 
mental problems examined. 


Valaskasis, Kimon et al. 
The Selective Conserver So- 
clety. Vol. 1: The Selective 
Conserver Society. $18. Vol. 
2: The Physical and Techno- 
logical Constraints. $20. 
Vol. 3: The Institutional 
Dimension. $20. Vol. 4: Val- 
ues and the Conserver 
Society. $20. GAMMA 
(Suite 210, 3535 Queen 
Mary Ave., Montreal) 1976. 
Availability uncertain. 


Warren, Betty. The Energy 
and Environment Bibliogra- 
phy: Access to Information. 
Revised Edition. Friends of 
the Earth Foundation (124 
Spear St., San Francisco, 
CA 94105), April 1978. Pa- 
perback, 100 pp. $3.50. 


Extensive up-to-date well- 
organized annotated bibli- 
ography. Also available 
from FOE: Sun! A Hand- 
book for the Solar Decade, 
1978, $2.95; and Progress As 
If Survival Mattered, 1978, 
$6.95. 
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People usually do not think of the environment 
as air or water or wildlife. Their experience of 
their environments (neighbourhoods, parks, 
beaches, ravines, etc.) is more integrated. Vari- 
ous institutions similarly focus on whole envi- 
ronments rather than their components. The 
Great Lakes Water Quality Board and Ontario’s 
Conservation Authorities whose boundaries are 
watersheds, are prominent examples. Public 
concern often focuses on specific environments 
as well; for instance, cottage owners on a lake 
contaminated with sewage, conservationists 
fighting to protect a marsh and agriculturalists 
worried about loss of a prime land. 


Seven classes of environment receive attention 
in this chapter. Three are water-related (rivers/ 
streams/valleys, inland wetlands, lakes), three 
are often the subject of conflict and controversy 
(coastal zone, urban fringe, scenic resources), 
and the last covers assemble environments that 
are particularly sensitive to human activity. 
Each class of environment is presented in terms 
of its functions to benefit man and what adverse 
consequences may result when the natural sys- 
tems are subjected to undue stress. 
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3.1 Streams and Valleys 


One of the distinguishing features of the Cana- 
dian landscape is its incredibly complex network 
of brooks, creeks and rivers (collectively referred 
to here as streams). An important natural en- 
dowment, these watercourses: 


Affect the amount of water available for hu- 
man use. Many communities get their water 
from wells drilled into groundwater reser- 
voirs. Streams and aquifers form interlocking 
systems. Aquifers may discharge groundwa- 
ter into streams during low flow; during the 
wet season infiltration from streams replen- 
ishes or recharges the aquifer. 


Determine the quality of water. A large 
amount of waste from industrial, agricultural 
and urban activities eventually finds its way 
into stream channels. Within limits, streams 
can purify themselves by biological action 
and physical processes. Sunlight acts upon 
some waterborne pollutants while others are 
broken down by bacteria or settle to the 
streambed. 
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Serve as major conduits for nutrients and 
sediments. Flowing water carries nutrient to 
and wastes away from aquatic organisms. 
Sediments are deposited in low-lying areas 
and other water bodies, creating floodplains 
and deltas. Because floodplains are enriched 
by nutrients and sediments from periodic 
flooding, they offer some of the most prod- 
uctive agricultural lands. 


Provide habitat. Streams and valleys nurture 
wetlands and provide breeding, maturing, 
watering and feeding areas for many species 
of fish, waterfowl and other wildlife. 


Have considerable recreational potential. 
Watercourses provide a wide range of oppor- 
tunities for recreation, especially within ur- 
ban areas. 


e Enhance property values. Too often this is 
the main value seen in streams, and too of- 
ten the value gained is private. 


e Contribute directly to the quality and liva- 
bility of human settlements. An aggregate 
of the foregoing. 


Because much of the Canadian landscape is rel- 
atively unpopulated, many Canadian streams 
remain in their natural state. In areas where 
most Canadians live or where there is intensive 
human activity, the adverse impacts of man are 
very evident. On the other hand, Canadian com- 
munities tend to turn their backs on the val- 
uable stream resource, which makes adverse im- 
pacts not as apparent as they could and should 
be. Three kinds of impacts are common and 
widespread; they often take time to become no- 
ticeable but they may be cumulative and even 
irreversible. 


The first impact is increased sedimentation 
caused by runoff and erosion from farm lands, 
highways, logging, construction sites and other 
areas where topsoil has been exposed and vege- 
tative cover has been removed. Heavy sediment 
loads can raise flood levels, block connections 
with aquifers and change stream corridors. Silt 
can change a cold, clear trout stream to a warm, 
murky one, altering fish habitat and killing cer- 
tain aquatic organisms. As well, the suspended 
materials block out light and prevent growth of 
aquatic plants. When the silt settles to the bot- 
tom, it can trap sewage and other organic mate- 
rial and smother eggs and bottom organisms. 
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Pollution is the second impact. Stream pollu- 
tants fall into five categories: organics (human 
sewage, animal manure and vegetable wastes, 
all of which require oxygen for decomposition), 
toxicants (heavy metals, phenol, DDT), eutro- 
phication (a natural aging process but a problem 
when accelerated by the addition of commercial 
fertilizers and detergents), waste heat and 
radioactivity. 


The third and perhaps most pervasive effect of 
man on streams has been to change their peak 
or base flows (see 2.3 Urban Runoff). The char- 
acter of a stream and the life within it are deter- 
mined to a large degree by the velocity of the 
current. The rate of flow of stream waters influ- 
ences the degree of silt deposition, the nature of 
the stream bottom and the dispersal of nu- 
trients and wastes. Dredging and straightening 
of streams for flood control can significantly 
change stream dynamics and aquatic systems. 
Newly-cut channels, designed to hasten the flow 
of water, support little bottom fauna. Fish mi- 
grate to other areas because of lack of food, shel- 
ter and breeding sites. Dams can interrupt the 
natural regime of stream flow by curtailing 
floods; without periodic floods, adjacent wet- 
lands will deteriorate and important wildlife ha- 
bitats may be lost. In rural agricultural areas 
the extensive drainage systems can also contrib- 
ute to flooding by increasing runoff, perhaps 
generating demands for dam construction. Ur- 
ban development in the watershed also alters 
stream flow by increasing the amount of runoff 
reaching the streams. Roads, buildings, and 
other impervious surfaces accelerate runoff. Re- 
moval of vegetation and destruction of wetlands 
further increase its rate. With more runoff pass- 
ing quickly down the stream and less water per- 
colating though the soil into the underground 
reservoirs, groundwater reserves will be lowered, 
flooding more frequent and erosion more pro- 
nounced. Storm water retention schemes serve 
the purpose of reducing the amount and rate of 
runoff reaching watercourses, but if improperly 
carried out they can create further problems of 
erosion, pollution and habitat disturbance. 


The combined effect of the three foregoing im- 
pacts is to fundamentally change the nature 
and function of a stream. A natural watercourse, 
offering habitat and amenity, is transformed. As 
pollution and siltation change the balance of life 
in and beside the stream, a new order of plants 
and animals appears. If streamside vegetation is 
destroyed, shading effect and food supply are 
Jost. Warmer temperature means the displace- 
ment of certain fish species like trout, by others. 
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Changes in rates of stream flow and man-made 
structures similarly affect the habitat of fish 
and other aquatic and terrestrial life associated 
with the stream. Each of these changes in turn 
affects the nature of open-space amenity pro- 
vided by the stream and valley. An associated 
factor is that the kind of open space most people 
prefer — “clean”, open, manicured, park-like - 
often is not consistent with the functioning of a 
natural system in and adjoining a stream. 


Environmental planning aims at: (a) protecting 
the stream resource and the functioning of the 
stream and valley system and (b) preventing, 
minimizing and mitigating the three kinds of 
adverse impacts. Measures include: attention to 
the nature and intensity of development per- 
mitted near streams; development controls, es- 
pecially those using performance standards 
based on carrying capacities; the use of buffer 
zones; control over construction practices and 
other causes of erosion and sedimentation; care- 
ful design of sewerage and drainage systems in- 
cluding control structures; and large-scale plan- 
ning of river basins. 
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Case Study 33 

Flooding by the Sea, Truro, Nova Scotia 
Submitted by Michael Simmons, Maritime 
Resource Management Service 


Truro, a town of 11 000 in central Nova Scotia, 
is built on a low gravel terrace next to the 
Salmon River, a short steep stream that dis- 
charges into the Bay of Fundy. In recent years a 
highway, two shopping centres and other devel- 
opments have occurred on the floodplain. A sud- 
den spring thaw and rainfall in 1971 produced 
the “Valentine’s Day” flood and triggered a con- 
troversy that continues today. 


Environment Canada officials have called this 
“the most complicated flood situation on the 
Eastern Seaboard’. An extensive dyked salt 
marsh which is flat and low in elevation (30 ft.) 
occurs below the level of high tide. The freshwa- 
ter floodplains of the North and Salmon Rivers 
and other streams discharge through the dyke- 
lands. Siltation, predominantly from marine 
sources, causes the riverbed elevation to vary 
during the year and helps form ice jams during 
thaws. Artificial changes to the floodplain in- 
clude the dykes (which exclude salt water but 
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retain freshwater floods), the highway embank- 
ment, extensive fill for industrial storage areas 
and numerous buildings. 


After the 1971 flood, two studies by the Mari- 
time Resource Management Service suggested 
building a causeway to exclude the salt water. 
Local municipalities supported this proposal but 
the Province did not. A subsequent flood partly 
demolished five houses. The Province paid the 
owners to relocate and the subdivision was 
abandoned. The Town of Truro then brought 
forward a Municipal Development Plan which 
recommended a floodplain zone. The Plan was 
approved but the Minister of Municipal Affairs 
moved the floodline farther away from the river 
than the Town wished. Developers have chal- 
lenged this line but the Town Council has re- 
mained firm. 


Only since the most recent flood in 1978, have 
citizens been aroused by the flooding issues. A 
developer’s proposal for a rezoning and plan 
amendment to permit apartment units on ex- 
tensive fill at a narrow point on the floodplain 
was opposed by residents. 


Three weeks before the public hearing, the site 
flooded and public concern increased considera- 
bly. Council voted unanimously to reject the de- 
veloper’s proposal and to withhold consideration 
of any further amendments for one year. The 
provincial and federal governments are about to 
launch a new study of the situation. 


This case demonstrates that development con- 
trol in floodplains is a difficult and contentious 
matter. Without repeated flood losses and the 
dramatic timing of the last flood, it is doubtful 
whether flooding would have generated suffi- 
cient concern to cause (or allow) elected repre- 
sentatives to take the necessary preventive ac- 
tion. Though one development proposal has 
been blocked, the issue remains very much 
alive; for example, fill on the rural municipal- 
ity’s side of the floodplain continues, exacerbat- 
ing flooding problems. The case has wider signif- 
icance because it is Nova Scotia’s first floodplain 
zone. 


Contact: 

Doug Foster 

Community Planning Division 
P.O. Box 216 

Halifax, N.S. B38J 2M4 

(902) 424-4091 


Maritime Resource Management Service 
P.O. Box 310 
Amherst, N.S. 
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Case Study 34 

Great Cataraqui River Environmental 
Planning Study, Kingston 

Submitted by Fred Curtis, Queen’s University 


The Great Cataraqui River separates the City of 
Kingston and its western neighbour, Pittsburg 
Township. In 1977, the School of Urban and Re- 
gional Planning of Queen’s University carried 
out an environmental planning study aimed at: 
(a) researching and mapping the river valley’s 
biophysical, socio-economic, historical, aesthetic 
and land-use characteristics for the purpose of 
indicating non-developable areas; (b) deriving a 
set of biophysical and socio-economic “‘environ- 
mental restrictors’”, inventoried and evaluated 
in the field, for the purpose of identifying poten- 
tial developable areas; and (c) displaying the re- 
sults on a composite map of the study area. The 
study used and refined a planning technique 
proposed in F.L. Cross et al., Environmental 
Planning (Westport, CT: Technomic Press, 
1975). 


The study’s output map indicated ecologically 
sensitive and other recommended non-developa- 
ble areas, and areas potentially developable for 
residential, commercial, industrial or recrea- 
tional uses. Comparison with the Kingston and 
Pittsburg Township Official Plans indicated a 
high degree of agreement between the permit- 
ted and recommended land uses, although the 
latter were more specifically delineated. The 
study, which cost $12 000, also indicated that 
the environmental planning technique was rela- 
tively easy to apply in a short time (3% months) 
and yielded a high degree of accuracy. The same 
technique is capable of application to other river 
valleys on the urban fringe. The composite map 
can be used to update an official plan or to assist 
in devising secondary and site plans. 


See: F. Curtis and D. Christian (eds.) and 
GCEPS Researchers, The Great Cataraqui 
River Valley Environmental Planning Study, 
Queen’s University, School of Urban and Re- 
gional Planning (Mackintosh-Corry Hall, King- 
ston, Ont. K7L 3B6), 1977, $5.00. 


Case Study 35 
Metro Toronto Valley Land Studies 


Under the Ontario Government’s “Experience 
77” program (which financially assists research 
conducted for municipalities by university stu- 
dents) the Ministry of the Environment spon- 
sored a number of studies of the valley lands in 
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the Metro Toronto area. The following reports, 
which range from a quantitative ecological anal- 
ysis of sites in the area’s ravines to an overview 
of floodplain and valley management strategies, 
are available on loan from the Ministry Library 
(1st floor, 135 St. Clair Ave. West, Toronto 
M4V 1P5). 


Ryerson Polytechnical Institute, Applied Geog- 
raphy Dept. Environmental Jurisdictions in 
Metropolitan Toronto. Feb. 1978. 


Ryerson Polytechnical Institute, Urban Plan- 
ning Dept. Rouge Watershed Environmental 
Study. Oct. 1977. 


University of Toronto, Botany and Zoology De- 
partments. A Quantitative Ecological Study of 
Toronto Ravines: Rosedale Valley, Park Drive 
Ravine, Moore Park Ravine and Burke Brook 
Ravine. Feb. 1978. 


University of Toronto, Department of Urban 
and Regional Planning. Erosion on Minor Wa- 
tercourses in Metropolitan Toronto. Aug. 1977. 
Set of 58 maps and Final Report available at 
Norman Wade Co. Ltd. (1891 Yonge St., 
Toronto). 


University of Toronto, Erindale College. A Syn- 
thesis of Metropolitan Toronto Valley Land 
Studies: Anticipating Problems of Urban 
Encroachment. Aug. 1977. Set of 16 official plan, 
zoning, ownership and potential development 
site maps, available at Norman Wade Co. Ltd. 
(1891 Yonge St., Toronto); annotated bibliogra- 
phy and technical appendix available at MoE 
Library. 


York University, Geography Department. An 
Examination of Floodplain and Valley Land 
Management Strategies and Policies in Selected 
Ontario Municipalities. Sept. 1977. 


Since 1973, the Toronto Field Naturalists Club 
(83 Joicey Blvd., Toronto M5M 27T4) has con- 
ducted a number of surveys of the ravines to 
provide a record of the plants and animals pres- 
ent and the condition of the natural features of 
_the ravines at a specific time. Each survey 
pulled together information on the history of 
the area, current human uses, species and natu- 
ral habitats. Their most recent study, The Tay- 
lor Creek- Woodbine Bridge Ravines, was pre- 
pared in response to two applications by 
Trimontium Developments to construct town- 
houses in the ravine area. One application was 
approved in 1976; the Toronto Field Naturalists 
contested the other unsuccessfully before the 
Ontario Municipal Board in April 1978. Other 
reports are available for the Chatsworth Ravine 
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(1974), Brookbanks Ravine (1974), Chapman 
Creek Ravine (1975), Wigmore Park Ravine 
(1975), Park Drive Ravine (1976) and Burke Ra- 
vine (1977). 


The Municipality of Metropolitan Toronto, 
Planning Department (City Hall, Toronto 
M5H 2N1) is working with various government 
departments and citizens groups to formulate a 
development policy for ravines in the metro 
area. Its Draft Plan for the Urban Structure, 
Metropolitan Toronto (Municipality of Metro- 
politan Toronto Planning Department, City 
Hall, Toronto M5H 2N1, 1978, $5.00) would 
protect and restrict use of the valley lands. 
Along the major river valley systems, a valley 
land impact zone is proposed, extending from 
the (flood) hazard line, or 90 m back from the 
crest of the slope. Plans and development pro- 
posals would have to address the capability of 
proposed uses to maintain the natural processes 
and features of the valley, topography, soil con- 
ditions, hydrology, vegetation, wildlife and sce- 
nic resources. 


Some of the area municipalities in Metro To- 
ronto have taken action on their own. See: 
Report on Ravines Consolidation, City of 
Toronto Planning Board (City Hall, Toronto 
M5H 2N2), 1973; Etobicoke Valleyland Study, 
Borough of Etobicoke, Planning Department 
(Civic Centre, Etobicoke, Ont. M9C 2Y2), April 
1978; and Preservation of Ravine Lands, Bor- 
ough of York, Planning Board, (2700 Eglinton 
Ave., Toronto M6M 1V1), June 1978. 


Case Study 36 
Willows Save Streams 


New York State has a program, now 40 years 
old and with a current budget of $250 000, that 
has successfully rehabilitated 200 of its 1 000 
trout streams by planting willows along stream 
banks. When banks lack tree shade, water tem- 
perature increases to the point where it becomes 
difficult or impossible for trout to survive. Un- 
protected banks gradually wash away, greatly 
increasing the problem by making the stream 
wider, shallower, slower and warmer each year. 
In 1978 the State’s Department of Environmen- 
tal Conservation made available 152 800 rooted 
willows (they prefer the purple-osier and com- 
mon pussy willow to larger trees such as the na- 
tive black willow) and 30 000 one and two-year 
old silky dogwood shrubs for distribution to in- 
terested individuals and angling groups who 


132 


Selected Environments 


carry out the planting program in the spring 
and early summer. This approach — government 
supporting local groups who have an interest in 
and benefit directly from the program - is delib- 
erate. The State feels the government cannot do 
it all. 


Source: Mary Mastin, “Willows Save Streams in 
N.Y.”, Globe and Mail, 19 July 1978. 


Contact: 

Paul Kelsey 

Division of Fish and Wildlife 

New York State Department of Environmental 
Conservation 

50 Wolf Road 

Albany, NY 12233 
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See also: 

2.3 Water Quality, Water 
Quantity and Urban 
Runoff 

2.4 Erosion 

2.6 Wildlife and Fish 


B.C. Ministry of the Envi- 
ronment, Resource Analysis 
Branch. Aquatic Systems 
Inventory and Analysis. The 
Branch (Parliament Build- 
ings, Victoria V8V 1X4), 
1977. 39 pp. 


In British Columbia, stream 
systems are classified ac- 
cording to this interim re- 
port. Data are collected for 
fish species and for a variety 
of physical parameters of 
the stream, its floodplain 
and its valley. 


Billington, C. and Toza, 
E.W. Ecological Inventory 
of NCC Urban Corridors. 
National Capital Commis- 
sion, Interpretation Section 
(48 Rideau Street, Ottawa 
KIN 8KS5), Aug. 1977. 

101 pp. 


These corridors of underde- 
veloped urban space, with 
unique environmental and 
recreational potential, in- 
clude creeks and rivers. An- 
notated further in 3.6 Envi- 
ronmentally Sensitive 
Areas. 


Canada — British Columbia 
Okanagan Basin Agree- 
ment. Okanagan Basin 
Study. B.C. Water Re- 
sources Service (Parliament 
Buildings, Victoria, B.C.), 
1974. 


A comprehensive frame- 
work plan was prepared 
consisting of a summary re- 
port, main report and tech- 
nical supplements 1-X1. 


Coughlin, Robert E. et al. 
Stream Quality Preserva- 
tion Through Planned 
Urban Development. Phila- 
delphia: Regional Science 
Research Institute, 1973. 
Paperback, 227 pp. Avail- 
able from National Techni- 
cal Information Service 
(5285 Port Royal Rd, 
Springfield, VA 22161), PB 
222 177, $8.00. 

This study attempted to de- 
termine the effect of urbani- 
zation on stream channel 
enlargement and to esti- 
mate, using a large sample 


of watersheds with varying 
types and degrées of urbani- 
zation, water quality effects 
typically produced by vari- 
ous types of urbanization. 
Although limited to giving a 
general indication of how 
these effects are produced, 
the study provides useful in- 
formation on the relation- 
ship between urbanization 
and water quality. Key con- 
clusions on the effect of ur- 
banization on stream chan- 
nel enlargement: (a) type of 
development is the most im- 
portant consideration con- 
cerning stream flow and 
channel enlargement (the 
provision of sewerage ap- 
pears to make much more of 
a difference than the loca- 
tion of development relative 
to the stream); and (b) the 
effect of a given amount of 
development on channel en- 
largement is greater for 
steeply sloped watersheds 
than for flatter ones. Key 
conclusions on the effect of 
urbanization on stream 
water quality: (a) during 
low flow conditions, urbani- 
zation has a significant ef- 
fect for a number of chemi- 
cals often considered to be 
geologically determined 
rather than produced pri- 
marily by human activities 
(calcium, carbonate, magne- 
sium, sodium, bicarbonate); 
(b) urbanization is likely to 
cause lower water quality 
regardless of what is done 
with sewage; and (c) gener- 
ally, urbanization has a per- 
vasive influence on water 
quality. 


Dillon, M.M. Ltd., and Ma- 
cLaren, James F. Ltd. Flood 
Plain Criteria and Manage- 
ment Evaluation Study. To- 
ronto: Ontario Ministry of 
Natural Resources and On- 
tario Ministry of Housing, 
Dec. 1976. 104 pp. Available 
from Government of On- 
tario Bookstore (880 Bay 
Street, Toronto M7A 1N8), 
$4.00, cheque payable to 
Treasurer of Ontario. On- 
tario Ministry of Natural 
Resources. A Discussion Pa- 
per on Flood Plain Manage- 
ment Alternatives in 
Ontario. Aug. 1977. 19 pp. 
$1.00 from Government of 
Ontario Bookstore. 
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In the 20-year period 1950- 
70, 430 floods occurred in 
Ontario. Hurricane Hazel in 
1954 caused $75 million 
damage and significant loss 
of life (in the past 70 years, 
25 hurricanes have passed or 
come close to Ontario) and a 
recent flood on the Grand 
River resulted in over $7 
million damage. Provincial 
floodplain policy aims at 
preventing loss of life and 
minimizing flood damage to 
existing and proposed flood- 
plain development. Criteria 
for establishing floodplain 
objectives are frequently 
challenged, especially where 
land values are high. This 
report reviews present gov- 
ernment policies and exam- 
ines alternative design crite- 
ria for defining floodplains. 
Current criteria are regional 
storms based on Hurricane 
Hazel, Timmins storm and 
once-in-100-year flood; 6% 
of urban areas lie in the re- 
sulting floodplain which 
contains $750 million of ex- 
isting development. More 
severe criteria would in- 
crease the land area desig- 
nated as floodplain but re- 
duce possible floodplain 
land damage; reducing the 
design flood criterion would 
increase the risk factor. A 
two-zone floodplain is pro- 
posed. All development 
would be prohibited in the 
central portion, the flood- 
way, which carries the flood 
water; conditional develop- 
ment would be permitted in 
the remaining fringe zone of 
the floodplain. The Discus- 
sion Paper: summarizes the 
foregoing report and its 
technical papers; recom- 
mmends (among other 
things) giving municipalities 
increased scope to permit 
more intensive land uses in 
the fringe zone of their flo- 
odplains through adoption 
of the two-zone floodway- 
fringe concept (under cer- 
tain conditions, and retain- 
ing the one-in-100-year 
flood or regional flood as de- 
‘sign criteria); and invites 
public comment. 


Dougal, Mervin D. Flood 
Plain Management. Ames, 
Iowa: Iowa State Universi- 
ty, 1969. $6.95. 


Environment Canada. 
Monograph on Comprehen- 
sive River Basin Planning. 
Environment Canada, In- 
land Waters Directorate 
(Ottawa K1A OH8), 1976. 
Paperback, 246 pp. 


This treatise is concerned 
with the range of social, po- 
litical and biological prob- 
lems which arise in a river 
basin as its population and 
development increase. 
Chapters contributed by in- 
dividual authors cover prin- 
ciples of planning for water 
management, the institu- 
tional background to basin 
planning, designing the 
planning process, establish- 
ing a reporting system, or- 
ganizing and managing 
planning studies, informa- 
tion systems for river basin 
planning, public involve- 
ment, evaluation proce- 
dures, use of mathematical 
models, selection of recom- 
mendations, building 
bridges from planning to ac- 
tion programs, and financ- 
ing. The Saint John River 
Basin is used as an illustra- 
tive example. 


Horton, Robert E. 
Erosional Development of 
Streams and Their Drain- 
age Basins. Geological Soci- 
ety of America (419 West 
117th St., New York, NY), 
1962. 


Hynes, H.B.N. The Ecology 
of Running Waters. Toron- 
to: University of Toronto 
Press, 1972. Hardcover, 

555 pp. $27.50. 


A basic text on streams and 
valleys by an international 
authority on the subject. 


Layne, Elizabeth N. The 
Natural Environment: A 
Dimension of Development. 
National Audubon Society 
(950 Third Ave., New York, 
NY 10022), 1976. 32 pp. 
$1.00. 

Chapter 1 of this brief but 
useful pamphlet deals with 
streams. 


MacLennan Hugh. Seven 
Rivers of Canada. Toronto: 
Macmillan of Canada, 1975. 
Hardcover, $7.95. 
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Mann, Roy. Rivers in the 
City. New York: Praeger, 
1973. Hardcover, $20.00. 


Qu’Appelle Basin Study 
Board. Report of the Qu’Ap- 
pelle Basin Study Board. 
Queen’s Printer (Legislative 
Building, Regina, Sask.), 
1972. 65 pp. $1.00. 
Annotated in 5.4 Plans. 


Québec Services de Protec- 
tion de l'Environnement. 
Liste des bassins de riviéres 
et de lacs étudiés par le Ser- 
vice des relevés. Services de 
Protection de l’Environne- 
ment, Gouvernement du 
Québec (914 rue Paradis, 
Ste-Foy, Qué. G1V 2T6), 
1978. 8 pp. 


Lists the main rivers in Que- 
bec that have been surveyed 
by the agency. Surveys in- 
clude the watershed of each 
river and deal with bacterio- 
logical, physico-chemical 
and biological quality of the 
river; pollution sources; and 
economic base of the region. 
Recommendations cover 
uses and quality-improve- 
ment of the river. 


Shubenacadie-Stewiacke 
River Basin Board. Interim 
Recommendations for 
Water Management in the 
Shubenacadie-Stewiacke 
River Basin. Report and In- 
terim Recommendations. 
The Board. (N.S. Dept. of 
the Environment, P.O. Box 
2107, Halifax B3J 3B7). 
Dec. 1977. 32 pp. 


Annotated in 5.4 Plans. 


Southeastern Wisconsin Re- 
gional Planning Commis- 
sion. Floodland and Shore- 
land Development Guide. 
SWRPC (Old Courthouse, 
Waukesha, Wisconsin 
53180), 1968. 199 pp. Out of 
print; check with SWRPC 
Planning Library. 


Annotated in 3.4 Marine 
Coastal Zone. 


Tennant, Donald L. 
Instream Flow Regimes for 
Fish, Wildlife, Recreation 
and Related Resources. U.S. 
Fish and Wildlife Service 
(Billings, Montana), 1976. 


Thurow, Charles, Toner, 
William and Erley, Duncan. 
Performance Controls for 
Sensitive Lands: A Practi- 
cal Guide for Local Admin- 


istrators, Parts l and 2. 
American Society of Plan- 
ning Officials (1313 East 
Sixtieth St., Chicago, IL 
60637), P.A.S. No. 307 and 
308, 1975. 150 pp. $12.00. 


Discusses environmental 
protection and management 
approaches to streams and 
creeks, aquifers, wetlands, 
woodlands and hillsides 
with examples of U.S. mu- 
nicipal ordinances for ero- 
sion and runoff. 


Tourbier, Joachim and 
Westmacott, Richard. 
Water Resources Protection 
Measures in Land Develop- 
ment —- A Handbook. Uni- 
versity of Delaware, Water 
Resources Center (42 East 
Delaware Ave., Newark, 
Del. 19711), 1974. 237 pp. 


Annotated in 2.3 Water 
Quality. 


University of Guelph, Cen- 
tre for Resource Develop- 
ment. Hanlon Creek Eco- 
logical Study. City of 
Guelph, Dept. of Planning 
and Development (City 
Hall, 59 Carden Street, 
Guelph, Ont. N1H 3A1), 
Phase A, Sept. 1971, and 
Phase B, April 1972. 2 
volumes. 


This study was undertaken 
for the City of Guelph by a 
multidisciplinary team from 
Guelph University. Focused 
on Hanlon Creek’s water- 
shed south of the built-up 
area of Guelph, the study 
examined the biophysical 
characteristics of the water- 
course system and recom- 
mend actions needed to 
minimize ecological impact 
of a proposed adjoining ex- 
pressway. Phase A invento- 
ried and analyzed soil and 
water resources, water qual- 
ity, aquatic biology, terres- 
trial wildlife and vegetation. 
With reference to these re- 
sources it predicted the en- 
vironmental impacts of the 
expressway as proposed and 
recommended drainage, 
vegetation, maintenance 
and monitoring measures to 
mitigate adverse impacts. 
Phase B went further to re- 
commend planning and 
management measures for 
the watershed based on the 
principle that conditional 
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urban development of the 
watershed could proceed 
and still preserve its essen- 
tial environment resources. 
Recommendations cover soil 
systems, stream biology 
considerations (e.g., main- 
taining the trout stream), 
maintenance of terrestrial 
wildlife and vegetation, 
landscape quality control 
and social concerns. Alter- 
native development policies 
for the watershed are pre- 
sented (conservation vs. rec- 
reation vs. development). 
See also: E.E. Mackintosh, 
“The Hanlon Creek Study: 
An Ecological Approach to 
Planning”, in Ralph R. 
Krueger and Bruce Mitchell 
(eds.), Managing Canada’s 
Renewable Resources (To- 
ronto: Methuen, 1977), pa- 
perback, 333 pp., $9.95. 


U.S. Dept. of Agriculture. 
Proceedings, River Rec- 
reation Management and 
Resource Symposium. 
U.S.D.A., Forest Service 
(Washington, DC 20250), 
General Technical Report 
NC-28, 1977. 


Van Groenewoud, H. 
Interim Recommendation 
for the Use of Buffer Strips 
for the Protection of Small 
Streams in the Maritimes. 
Environment Canada, Can- 
adian Forestry Service (Ot- 
tawa K1A OH8), 1977. 

18 pp. 

The author, from the Mari- 
times Forest Research Cen- 
tre in Fredericton, argues 
that properly designed 
buffer strips along small 
headwater streams can pre- 
vent, or at least reduce the 
deleterious environmental 
effects of logging (slash de- 
posit in the stream, bank 
erosion, traffic across the 
stream, heating of the water 
through increased exposure, 
etc.). Such buffers can serve 
several purposes: protection 
against direct radiation and 
heating; protection from 
sediment emanating from 
the cut areas; protection 
from crossing by logging 
equipment; and a main 
source of food for animal life 
in the stream. The report 
proposes that on fairly level 
terrain a buffer strip 15-20 m 
wide, extending to the origin 
of the stream and including 
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springs, would be sufficient 
to protect the stream. Wider 
strips would be required on 
steeper terrain. 


Warner, Maurice L. et al. 
An Assessment Methodol- 
ogy for the Environmental 
Impact of Water Resource 
Projects. Washington, DC: 
U.S. Environmental Protec- 
tion Agency, Office of Re- 
search and Development, 
July 1974. Paperback, 

221 pp. Available from U.S. 
Government Printing Office 
(Supt. of Documents, Wash- 
ington, DC 20402), $3.00 
plus 25% outside U.S.A. 


Covers six topics: reservoir 
project planning, construc- 
tion, and operations; water 
quality impacts of reservoir 
construction; ecological im- 
pacts of reservoir construc- 
tion; economic, social and 
aesthetic impacts of reser- 
voir construction; review 
criteria for assessing general 
statement completeness and 
accuracy; and a review of 
impact assessment methods. 
The water quality and eco- 
logical impact sections dis- 
cuss the site-specific condi- 
tions under which a given 
potential impact may or 
may not occur. The section 
on water-quality impacts 
also presents a detailed com- 
parison of mathematical 
models for predicting im- 
pacts on water temperature, 
dissolved oxygen levels, and 
some chemical constituents 
of surface waters. 


Welch, D.M. Land/ Water 
Classification: A Review of 
Water Classifications and 
Proposals for Water Inte- 
gration into Ecological 
Land Classification. Ecol. 
Land Class. Series No. 5, Ot- 
tawa: Environment Canada, 
Lands Directorate, Sept. 
1978. 54 pp. Available from 
Supply and Services Canada 
(Printing and Publishing, 
Ottawa K1A OS9). $4.50 
($5.40 outside Canada). 
Includes a discussion of clas- 
sifications and inventories 
for lakes, rivers and 
shorelines. 
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3.2 Inland Wetlands 


Inland wetlands comprise marshes, swamps, 
bogs, fens, sloughs, peatlands, prairie potholes — 
all areas where the land is poorly drained and 
completely or partly covered by freshwater for 
part of the year (saltwater wetlands are covered 
under 3.4 Marine Coastal Zone). Wetlands are 
rapidly disappearing under the onslaught of ur- 
banization and agricultural drainage. Lack of 
monitoring makes it difficult to determine the 
scale and rate of the wetlands loss. 


Legend 

A Arctic Bog Mounds and Fens 

S Subarctic Bogs, Peat Plateaus and Fens 
B Boreal Bogs, Fens and Swamps 

M Mountain Complex 

P Praine Marshes 

H Southern Swamps 


= 


Figure 3.1 Wetland Regions of Canada 


Adapted from: S.C. Zoltai. “Wetland Classification”. in J. Thie and G. Ironside 
(eds.), Ecological (Biophysical) Land Classification in Canada. Proceedings of the 
First Meeting, Canada Committee on Ecological (Biophysical) Land 
Classification, 25-28 May 1976, Petawawa, Ontario (Ottawa: Environment 
Canada, Lands Directorate, 1976). 


People often regard wetlands as unsightly mos- 
quito-ridden areas, as a barriers to urban devel- 
opment, as land lost for agricultural production 
or as restrictions to recreational and cottage 
uses. This is the obvious and negatively per- 
ceived side of wetlands. They also perform nu- 
merous useful functions, most of which are not 
as readily apparent: 


Water storage, groundwater replenishment 
and flow regulation. One acre of marsh is said 
to be capable of absorbing 300 000 gallons of 
water. Wetlands store water during wet peri- 
ods, allowing time for it to recharge aquifers, 
and slowly release it in dry periods, which in 
turn prevents streams from running dry. 
Some settlements depend heavily on this 
function not only for water supply purposes 
but also as a barrier to flooding. Wetlands, by 
holding back waters that threaten urban 
areas or agricultural land, mitigate the im- 
pact of heavy storms. 
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Sediment control. Urban runoff contains sub- 
stantial amounts of sediment especially near 
construction sites. As long as its absorptive 
capacity is not exceeded, a wetland can re- 
duce stream sedimentation. 


Filtration of pollutants. Wetlands can filter 
out pollutants as well as sediment. Some of 
them are oxidized and metabolized in the 
process of conversion to nutrients. 


Wildlife habitat. Wetlands are areas of high 
biological productivity. They provide impor- 
tant shelter, breeding and feeding opportuni- 
ties for many species of fish and birds, certain 
mammals such as moose and elk, and other 
wildlife. The waterfowl capability classifica- 
tion of the Canada Land Inventory is heavily 
influenced by wetland characteristics. 


Recreation. Waterfowl rely on wetlands for 
resting and shelter during migration; as a re- 
sult, hunting is the most popular form of rec- 
reation in wetlands. Fishing, bird-watching 
and hiking are other recreational uses. A]- 
though these do not attract many people to 
wetlands, most of us nevertheless enjoy see- 
ing and hearing ducks, geese, frogs, and other 
forms of life which depend on existence of 
wetlands for their survival. 
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Microclimate modification. Reasonably sized 
wetlands, as bodies of standing water, will 
moderate temperatures somewhat. 


Commercial value. Some wetlands yield com- 
mercial crops. Wild rice is an example. 


Educational value. Wetlands are natural liv- 
ing museums, much in use by school teachers 
and others. 


The problem in planning for wetlands is not 
what to do as much as how to accomplish it. 
Generally, leaving a wetland alone is sufficient 
to assure continued performance of its func- 
tions, provided that proper planning and con- 
trols are exercised on the areas that feed the 
wetland. Cost may not be the limiting factor 
since a municipality need incur no direct admin- 
istrative, engineering or maintenance costs to 
maintain a marsh (there may be an opportunity 
cost in foregone tax revenue). Rather, the prob- 
lem is that the functions performed by wet- 
lands, seldom correctly assessed do not seem 
valuable; or when they are, serious equity prob- 
lems arise (one group receiving the benefits, an- 
other bearing the costs). Compared to the bene- 
fits offered by a large residential or commercial 
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project, activities such as nature observation, 
hunting or water retention may appear insignif- 
icant. Yet a marsh does accommodate a great 
deal of water — three million gallons in a one- 
foot rise over 10 acres, according to Johnson. 
Removing such a wetland could mean a large in- 
crease in urban runoff and expensive public 
works measures to mitigate flooding. A case in 
Massachusetts (Layne, 1970) illustrates this 
point. Large wetlands, 100 to 2 340 acres in size, 
control flooding on the Charles River water- 
shed. Cities in the heavily urbanized down- 
stream area recently suffered millions of dollars 
of flood damage while the upper two-thirds of 
the watershed, thanks to the wetlands, escaped 
relatively unharmed. The U.S. Army Corps of 
Engineers has judged flood control by the wet- 
lands to be more effective and less costly than 
an engineering solution. 


Draining for agriculture or filling for urban de- 
velopment are the main threats to wetlands. Ex- 
cessive siltation from urban runoff or nearby 
construction sites can inhibit water filtration 
and drive away desirable fish species. Pollution 
from fertilizers and runoff is also harmful. Ex- 
cessive organic matter or nutrient-laden water 
can stimulate plant growth beyond the capabil- 
ity of a wetland to adjust. Whether through ig- 
norance, carelessness or a desire to maximize 
benefits, closing off a wetland’s outlet, overtax- 
ing its capacity for absorption or exceeding its 
limitations in other ways, can limit its useful- 
ness and eventually destroy it. 


Case Study 37 

Spawning Grounds of Ruisseau Saint-Jean: 
Research/Conservation/Management 
Submitted by Michel Lagacé, Québec, Ministére 
du Tourisme, de la Chasse et de la Péche 


In 1972 a rich northern pike spawning ground 
was discovered in the Ruisseau Saint-Jean, lo- 
cated in the County of Chateauguay near Mont- 
réal. Proximity to Chateauguay’s municipal 
drinking-water pumping station left this mar- 
shy area unaffected by development and rela- 
tively unchanged. However, part of the marsh, 
mostly on private property, is now slated for 
cottage development. 


The marsh serves numerous functions. It has 
been used extensively for research and sampling 
as well as for reproduction of largemouth bass, 
pumpkinseed and brown bullhead and carp. 
Substantial diversity of aquatic riparian vegeta- 
tion and the abundance of invertebrates makes 
the marsh a highly productive ecosystem. This 
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habitat supports a diversity of wildlife including 
mammals, birds, reptiles and amphibians as 
well as many species of fish. 


In an attempt to protect the marsh from ad- 
verse impacts of development, Québec’s Minis- 
tére du Tourisme, de la Chasse et de la Péche 
prepared a draft management plan. Emphasiz- 
ing the importance of marshes as nurseries for 
biological resources and using the spawning 
grounds of the Ruisseau Saint-Jean as a typical 
case, the plan advances recommendations for 
the protection and restoration of marshy breed- 
ing areas and analyzes costs associated with im- 
plementation of the recommendations. 


Refer to: 

Y. Dubé, et Y. Gravel, Plan pilote d’aménage- 
ment intégré des ressources biologiques du 
territoire de la frayére du ruisseau Saint-Jean, 
comté de Chateauguay, Québec, Québec, Minis- 
tére du Tourisme, de la Chasse et de la Péche, 
Direction de la recherche faunique, 1978, V + 
52 pp. Free on request at the address below. 


Contact: 

M. Yvon Gravel 

Direction de la recherche faunique 
Ministére du Tourisme, de la Chasse et de la 
Péche 

5075, rue Fullum 

Montréal, Qué. H3H 2K3 

(514) 873-3506 


Case Study 38 

Wetlands Environmental Appraisal, 
Napanee River Basin Study 

Submitted by A.R.V. Ribeiro, Crysler & Lathem 
Ltd. 


A study of the Napanee River Basin, located at 
the eastern end of Lake Ontario, was under- 
taken during 1977 and early 1978 on behalf of 
the Napanee Region Conservation Authority. 
The study’s objectives were: (a) to produce 
floodline mapping on a major portion of the Na- 
panee River; (b) to assess the stability of eight 
dams on that River; and (c) to conduct an envi- 
ronmental appraisal of the Cameron Creek 
Swamp, an 8 200-acre wetland at the centre of 
this drainage system. 


The Cameron Creek Swamp is the largest con- 
tinuous area of swamp forest and wetland in the 
Napanee watershed. Suspecting that the area 
performed a significant hydrologic function in 
terms of flow modification in the downstream 
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Napanee River, and that the swamp contained 
sensitive ecological areas, the Authority re- 
quested that the consultant make provisions for 
its protection by placing a fill line around its 
perimeter. An integrated ecologic-hydrologic ap- 
proach was employed by the consultants: first, 
to locate and determine the extent of ecologi- 
cally sensitive areas, and second, to determine 
the hydrologic value of the swamp for peak-flow 
attenuation and water storage. 


Ecological investigations determined that this 
wetland did not provide quality wildlife habitat 
due to extended periods of inundation. Water- 
fowl production, however, was substantial in 
some peripheral areas. The ecological elements 
of most interest were the vegetation associations 
and the deep organic deposits. A homogeneous, 
stable ash-elm-maple swamp forest covered al- 
most 75% of the wetland and three rare species 
of trees as well as one species of sedge were ob- 
served. The tightly closed primary canopy re- 
duced evaporation from the soil surface and con- 
tributed to the swamp’s overall water-holding 
capacity. In addition, hydrologic investigations, 
which included computer modelling techniques, 
indicated that the organic soils played a signifi- 
cant role in modifying the flow regime of the 
Napanee River, in two ways. First, during peri- 
ods of high precipitation the organic soils of the 
swamp stored approximately 5 300 acre-feet of 
water, thereby preventing flooding along the 
river. Second, at time of low precipitation, water 
is released from organic deposits into the river, 
providing up to 33% of total base flow. Based on 
the results of ecological and hydrologic investi- 
gations, criteria were developed to effectively lo- 
cate a fill line which encompassed and protected 
areas of vegetative sensitivity as well as those 
performing a vital hydrologic function. Recom- 
mendations were made to the Authority regard- 
ing the incorporation of the Cameron Creek 
Swamp in the relevant official plan and re- 
stricted area (zoning) bylaw. 


Contact: 

A.R.Y. Ribeiro or J.A. Bertulli 
Crysler & Lathem Ltd. 

145 Sparks Ave. 

Willowdale, Ont. M2H 2S5 
(416) 497-2929 


Peter Gill 

Resources Manager 

Napanee River Conservation Authority 
Box 205 

174 Robinson St. 

Napanee, Ont. K7B 284 

(613) 354-3312 
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Information Resources 


See also: 

3.4 Marine Coastal Zone 
3.6 Environmentally Sen- 
sitive Areas 


Federation of Ontario Natu- 
ralists. How to Build a 
Marsh and Wetland Preser- 
vation: Your Responsibility. 
FON (1202 Don Mills Road, 
Don Mills, Ont. M3B 2W7), 
n.d. 


Two foldouts aimed at in- 
forming and stimulating 
people to action with re- 
spect to wetlands. 


Goldstein, J.H. Competition 
for Wetlands in the Mid- 
west: An Economic 
Analysis. Baltimore: Johns 
Hopkins Press, 1971. 105 pp. 


A thorough study of the 
conflict between farmers, 
who suffer losses in produc- 
tion by tolerating wetlands 
on their properties, and 
hunters, who reap the bene- 
fits provided by the wet- 
lands in harbouring migrat- 
ing waterfowl. After 
empirical analysis the au- 
thor concludes that the cost 
of draining wetlands in the 
Midwest would be prohibi- 
tive if farm prices were com- 
petitive, but with current 
price support policies, many 
wetlands can be economi- 
cally drained. Possible ways 
to avoid this without remov- 
ing the price supports are to 
prohibit drainage without a 
permit; obtain easements on 
wetlands using general gov- 
ernment revenue; pay farm- 
ers not to drain them; and 
finance it through a tax on 
duck hunters. The equity 
problems here, as in so 
many environmental con- 
flicts, are difficult to resolve. 


Hartland-Rowe, R. Used 
Swampland as a Natural 
Sink for Receipt of Sewage 
Effluent. Indian and North- 
ern Affairs Canada (Ottawa 
K1A OH4), Environmen- 
tal-Social Program, North- 
ern Pipelines Report No. 73- 
15, 1973. 


Irwin, Harriet A. A Natural 
History Study of East 
Marsh of The University of 
Wisconsin Arboretum. Uni- 
versity of Wisconsin, De- 
partment of Botany (430 
Lincoln Drive, Madison, 
WI), 1973. 


M.Sc. thesis comprising in- 
depth studies of wetland hy- 
drology and management. 


Jeglum, J.K. et al. Toward a 
Wetland Classification for 
Ontario. Environment Can- 
ada, Forestry Service (Ot- 
tawa K1A OH3), Informa- 
tion Report No. 0-X-215, 
1974, 


Johnson, P.L. Wetland 
Preservation. New York: 
Open Space Institute (145 
East 52nd Street, New 
York, NY 10022), 1969. 

85 pp. 

Catalogues the values of 
wetlands and openly advo- 
cates their preservation. 
Preservation methods and 
legal regulation are dis- 
cussed and a suggested 
model local law is presented. 
The lengthy appendix de- 
scribes a variety of protec- 
tive devices used by states 
and municipalities in the 
United States. Concentrates 
on tidal marshes but can be 
applied equally to inland 
wetlands. 


Lang, Reg and Armour, Au- 
drey. Municipal Planning 
and the Natural 
Environment. Toronto: On- 
tario Planning Act Review 
Committee, Sept. 1976 
(published 1977). Paper- 
back, 90 pp. Available from 
Government of Ontario 
Bookstore (880 Bay Street, 
Toronto M7A 1N8), $1.25, 
cheque payable to Treasurer 
of Ontario. 


In the listing of municipal 
environment concerns in 
Ontario (pp. 3-7) water re- 
sources management was 
found to be No. 1. Wetlands 
are one of the specific areas 
of concern related to water 
resources. Respondents to 
the survey mentioned dis- 
ruption of marshland sanc- 
tuaries, pollution, and filling 
or drainage, all of which af- 
fect the life-support systems 
of creeks and streams. An- 
notated further in 1.3 Char- 
acteristics of Environmental 
Planning. 


Layne, E.N. The Natural 
Environment: A Dimension 
of Development. New York: 
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National Audubon Society 
(950 Third Avenue, New 
York, NY 10022), 1976, 

32 pp. $1.00. 


Chapter 3 (pp. 14-17) is on 
inland wetlands. 


Luken, R.A. Preservation 
Versus Development: An 
Economic Analysis of San 
Francisco Bay Wetlands. 
New York: Praeger, 1976. 
Hardcover, 155 pp. $16.50. 


A technical analysis of the 
economic efficiency of a 
complete prohibition (com- 
pared with complete permis- 
sion) on unjustifiable filling 
of the Bay Area wetlands. 
“Unjustifiable filling” 
means those reclamation ac- 
tivities that would sustain 
non-water-related industri- 
al, commercial or industrial 
activities. The study com- 
pares preservation values 
with development values. 
Preservation value is the 
imputed dollar value of ac- 
tivities that would have oc- 
curred on wetlands minus 
the value of those activities 
at an alternative location; it 
does not include ecological 
functions performed by the 
wetlands. The study never- 
theless concurs with the 
State’s prohibition of un- 
justifiable filling. It predicts 
development pressures on 
the wetlands to 1990 by 
means of urban growth 
models. 


Millar, John B. Wetland 
Classification in Western 
Canada. Environment Can- 
ada, Wildlife Service (Ot- 
tawa K1A OH3), 1976. 

38 pp. $2.00. 


Suggests a nomenclature for 
classifying wetlands and 
then discusses how to imple- 
ment it. The paper lists the 
vegetation found in wet- 
lands and defines wetland 
types according to the vege- 
tation zone occupying the 
centre of the depression 
(with one exception). Vege- 
tation indicates the wet- 
land’s salinity and its his- 
tory of disturbance. Ways of 
classifying wetlands by their 
physical features are dis- 
cussed. Other classification 
systems in common use are 
mentioned. 
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Sather, J.H. (ed.). 
Proceedings of the National 
Wetland Classification and 
Inventory Workshop, Col- 
lege Park, Maryland. U.S. 
Dept. of the Interior (Wash- 
ington, DC 20240), 1975. 


Thurow, Charles, Toner, 
William and Erley, Duncan. 
Performance Controls for 
Sensitive Lands: A Practi- 
cal Guide for Local Admin- 
istrators, Parts l and 2. 
American Society of Plan- 
ning Officials (13813 East 
Sixtieth Street, Chicago, IL 
60637), P.A.S. No. 307 and 
308, 1975. 156 pp. $12.00. 


Discusses environmental 
protection and management 
approaches to streams and 
creeks, aquifers, wetlands, 
woodlands and hillsides 
with several examples given 
of U.S. municipal ordi- 
nances for erosion and 
runoff. 


Zoltai, S.C. et al, “Develop- 
ing a Wetland Classification 
for Canada”, in B. Bernier 
and C.H. Wingo (eds.). 
Proceedings, 4th North 
American Forestry Soils 
Conference. Les Presses de 
VUniversité Laval, 1973, 

pp. 497-511. 


A hierarchical classification 
system is provided, with 
four levels of detail deter- 
mined by the following 
criteria: Level 1 — Physiogn- 
omy of the wetlands; Level 
2 — surface morphology; 
Level 3 — vegetation; and 
Level 4 — needs of particular 
disciplines. The aim is to fa- 
cilitate meaningful commu- 
nication among wetland 
users and to enable more 
precise definition of wetland 
types within climatically de- 
termined regions. See also: 
S.C. Zoltai, “Wetland Clas- 
sification”, CCELC, J. Thie 
and G. Ironside (eds.), 
Ecological (Biophysical) 
Land Classification in Can- 
ada. Proceedings of the 
First Meeting, Canada 
Committee on Ecological 
(Biophysical) Land Classift- 
cation, 25-28 May 1976, Pe- 
tawawa, Ontario, Ecol. 
Land Class. Series No. 1, 
Environment Canada, 
Lands Directorate (Ottawa 
K1A OE7), 1976. 
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3.3 Lakes 


Canada has a larger lake area than any other 
country. Excluding small ponds, non-permanent 
lakes, marshes, and wet tundra, the Canadian 
freshwater area measures over 750 000 square 
kilometres. More than one quarter of the 
world’s fresh water is stored in our lakes. They 
are unevenly distributed across the country, 
however, which affects their value as a resource 
in any particular setting and the planning/man- 
agement approaches considered appropriate. 


Lakes, ranging in size from ponds to large water 
bodies covering thousands of square kilometres, 
perform many valuable functions. They provide 
water for drinking, industrial use and irrigation. 
As a recreational resource they accommodate a 
variety of uses such as cottages, boating, swim- 
ming and fishing. They provide a stable envi- 
ronment for a wide range of species and they of- 
fer a staple food supply. Although lakes can be 
grouped into classes with similar characteristics, 
practically all lakes can be considered unique 
since a large number of factors and their com- 
plex interactions determine their characteristics. 


Lakes 


Five factors generally shape lake environments: 


l. Geologic formations underlying a lake basin 
will determine the amount and kinds of 
minerals and sediments entering a lake and 
its productivity. In the Precambrian Shield, 
for example, geological substrates are rela- 
tively insoluble; lakes in this area usually 
have a low mineral content. 


2. Thesize and shape of the drainage system 
affect the amount of minerals and sedi- 
ments that are eroded from geologic forma- 
tions. The longer the run of water, the more 
materials are likely to be eroded over time. 


3. The shape of a lake basin (the amount of 
shoreline and depth of the lake) affects al- 
most every aspect of its biology. In a lake 
there are two zones of photosynthetic activ- 
ity — the littoral (shallow-water) zone where 
light penetrates to the bottom, and the lim- 
netic (open-water) zone which extends to 
the depth of effective light penetration. 
Broad shallow lakes with a long shoreline 
are more productive than deep lakes with 
steep sides. 
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Figure 3.2 Factors Determining the Trophic Nature 
of Lakes 


Source: adapted from P.A. Larkin, Freshwater Pollution, Canadian Style 
(Montreal: McGill-Queen’s University Press, 1974) 


4. Wind has a major effect on lake production. 
Oxygen and thermal stratification, circula- 
tion of nutrients essential to plant growth, 
and distribution of organisms are deter- 
mined to a large extent by the force of winds 
available to recirculate lake waters. In a 
shallow lake strong winds help to mix the 
water in spring and autumn, “overturning” 
it from top to bottom. In a deep lake the 
force of winds is insufficient to stir up the 
waters to any degree. 

5. Human activity can have a heavy and per- 
vasive impact on lake quality. Pollution and 
eutrophication are two significant problems. 
Lakes receive large quantities of industrial 
wastes, sewage and silt from recreational ag- 
ricultural and urban areas. The ill effects of 
pollution are not limited to the contamina- 
tion of water, fish and wildlife; pollution 
also hastens the degeneration and eventual 
extinction of lakes as life-sustaining bodies 
of water. Natural eutrophication (see Case 
Study 39) or aging of lakes is generally a 
very slow process, its rate determined by 
the physical, chemical and biological charac- 
teristics of the lake and its watershed. Cul- 
tural eutrophication occurs at a much faster 
rate and is directly related to increases in 
nutrient loading from human sewage, deter- 
gents and artificial fertilizers. Increasing the 
rate of eutrophication can lead to deteriora- 
tion in water quality and loss of recreational 
value. The proliferation of permanent 
homes, cottages and marinas along lake 
shorelands add to eutrophication from ur- 
ban, agricultural and industrial activities. 
Lake developments can result in such ef- 
fects as clearing of shoreline vegetation, 
dredging of the littoral zone, nutrient load- 
ing from septic systems and garbage dumps 
and oil pollution from motor boats. 


Lakes 


Minimizing man’s impact on lakes is a difficult 
social, political and scientific problem. For ex- 
ample, the International Joint Commission, a 
quasi-judicial organization which has been over- 
seeing joint environmental activities of Canada 
and the U.S.A., states in its latest annual report 
that progress towards the goals of the 1972 Can- 
ada-U.S. Great Lakes Water Quality Agreement 
“continues to be slow and uneven”; as a result 
of large expenditures on remedial measures “the 
continued degradation of the lakes has been 
substantially checked” but there remains con- 
cern with “the growing evidence of the danger 
of toxic chemicals in the lakes” and the failure 
by authorities “to implement enforcement mea- 
sures on industrial and municipal sources of 
pollution”. 
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Figure 3.3 


Source: G. Tyler Miller, Jr., Living in the Environment: Concepts, Problems and 
Alternatives (Belmont, CA: Wadsworth Publishing Co., 1975). Reproduced with 
permission. 


Indicators of Aging in a Lake 
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Table 3.1 Land Uses and Potential Contaminants of the Great Lakes 


Land Use Category 


Activity 


Main Contaminants 


Urban 


Agriculture 


Liquid, Solid and 
Deepwell Waste Disposal 


Shoreline Landfill 
Transportation 


Extractive Operations 


Forestry 


Recreation 


Residential, commercial and industrial construction site runoff 


Stormwater runoff 


Application of pesticides, fertilizers 
Feedlot operations, animal wastes 
Erosion from general farm practices 
Drainage 


Solid wastes from residential, industrial, institutional sources 
Liquid sewage sludge 

Private sewage disposal systems 

Liquid industrial waste 


Land or construction excavation 

Dredging 

Runoff from construction, use and maintenance of highways, 
roads, railroads, airports, pipelines, utility rights-of-way 


Pits and quarries 

Mining 

Brines, from oil and gas operations, requiring disposal 
Timber production including cutting operations and 
construction, maintenance and use of roads 
Woodland grazing 

Wildlife management 

Recreation including construction, maintenance and/or 
protection of recreation sites, forest roads and trails 
Hiking 

Skiing 

Snowmobiling 

Riding 

All-terrain vehicle use 


Private waste disposal systems associated with vacation homes 


Sediment, chemicals, 
nutrients, pesticides 


Sediment, nutrients, 
chemicals 


Leachates from disposal 
sites, and chemicals 


Sediment and chemicals 
Sediment and chemicals 


Sediment and chemicals 


Sediment, nutrients and 
pesticides 


Sediment, nutrients and 
chemicals 


Source: J.F. Castrilli, Control of Water Pollution from Land Use Activities in the Canadian Great Lakes Basin: An Evaluation of Legislative, Regulatory and 
Administrative Programs (Windsor, Ont.: International Joint Commission, 1977). 


We rely on lakes for many purposes. Yet we 
know far too little about either the complex pro- 
cesses shaping the lake environment or the mea- 


sures necessary to manage lake resources effec- uses desired of the lake. 
tively. The commitment to gain the necessary 


knowledge and take the required management 
actions is generally inadequate. 


Case Study 39 
Eutrophication 


Lakes normally undergo an aging process, dis- 
playing different characteristics as they proceed 
through ecological succession from young to old. 
The productivity (amount of life) of a lake de- 
pends on its supply of nutrients, namely, phos- 
phorous, carbon and nitrogen. Eutrophication, 


many other variables. Whether eutrophication 
is deemed good or bad has to do with the age of 
the lake, the degree of eutrophication and the 


The sources of nutrients supply to a lake depend 
on the organisms present, bottom sediments, 


drainage from its watershed and atmospheric 
inputs. Natural eutrophication refers to nu- 
trient enrichment resulting from natural 


from the Greek “well nourished”, is the process (Cage Study 40 


of enrichment with nutrients. A lake with a 
large or excessive supply of nutrients is called a 
eutrophic lake while one with a low supply of 
nutrients is termed oligotrophic. Eutrophication 
is sometimes confused with the succession pro- 
cess which depends on nutrient enrichment and 


of Housing 


changes such as forest fires. Cultural 
eutrophication, on the other hand, refers to the 
results of human activities (fertilization, silt, 
sewage, animal waste, detergents, erosion, run- 
off, de-icing salt, etc.) which can greatly increase 
the degree of nutrient runoff and enrichment. 


Lakeshore Capacity Study, Ontario 
Submitted by Jean Downing, Ontario Ministry 


Community planners in Ontario for many years 
have had difficulty evaluating subdivision pro- 


posals which involve cottage development on 
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the shores of inland lakes. In response to this 
need the Lakeshore Capacity Study was initi- 
ated by the Community Planning Branch of the 
former Ontario Department of Municipal Af- 
fairs. Based on the carrying capacity concept, 
the Study is developing methods to predict the 
impact of cottage development on selected as- 
pects of the environment with emphasis on 
water quality, fisheries, wildlife and public 
health, in relation to existing lakeshore develop- 
ment. Three provincial ministries are involved 
in the study: Housing (responsible for adminis- 
tration of The Planning Act) which is managing 
the work and doing research on lakeshore land 
use; Environment, which is examining the ef- 
fects of lakeshore development on water quality 
and on the risk of infection due to body contact 
with water such as in swimming; and Natural 
Resources, which is investigating fisheries and 
wildlife productivity in relation to lakeshore de- 
velopment levels. 


Study findings are expected to assist decision- 
makers in three ways. First, by providing capa- 
bility to determine the carrying capacity of a 
lake and the probable impact of a specific devel- 
opment proposal, the findings will make it feasi- 
ble to use the available capacity more fully. Sec- 
ond, by providing the capability to identify the 
effects of various alternatives, the findings will 
permit decision-makers to make better informed 
choices and tradeoffs. Third, by providing me- 
thods to predict carrying capacity and the envi- 
ronmental sensitivity of an individual lake, the 
findings will provide valuable information input 
to regional official plans (lakeshore development 
can be related to the physical resources and vul- 
nerability of each lake in a region), local official 
plans and more specific development planning 
within these frameworks. Although the Study 
focuses on Muskoka and Haliburton which lie 
within the Precambrian Shield, methods devel- 
oped in this study area should be capable of ad- 
aptation to other physiographic regions in On- 
tario and elsewhere. 


Environmental research requires the 
examination of existing conditions over several 
summer seasons since conditions differ from 
year to year. The Lakeshore Capacity Study, 
scheduled for completion in 1981, is now near its 
mid-point. 


Refer to: 

Ontario Ministries of Environment, Housing 
and Natural Resources, Lakeshore Capacity 
Study, Progress Report, Ontario Ministry of 
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Housing, Local Planning Policy Branch (56 
Wellesley St. W., Toronto M7A 2K4), Feb. 1978, 
118 pp. 

Free (supply limited). 


Contact: 

M.H. Sinclair 

Chairman, Steering Committee 

Lakeshore Capacity Study 

Ministry of Housing, Local Planning Policy 
Branch 

56 Wellesley St. W. 

Toronto, Ont. M7A 2K4 

(416) 965-6941 


Case Study 41 

Lake Carrying Capacity, Northern 
Saskatchewan 

Submitted by Reiner Jaakson, University of 
Toronto 


Emma and Christopher Lakes comprise four eu- 
trophic water bodies located about 50 km north 
of Prince Albert. Extensive recreational devel- 
opment exists around the lakes (1 800 cottages, 
a number of trailer courts and rental cabins, and 
a provincial campground) with a peak-season 
recreation population of 10-15 000. The Provin- 
cial Department of the Environment commis- 
sioned a study to: (a) examine alternative future 
plans for the lakes and determine if more devel- 
opment could be accommodated; and (b) devise 
a new method of measuring the carrying capac- 
ity of lakes for recreation. 


The study comprised: a comprehensive resource 
inventory of the area, with public participation, 
including mapping and evaluation of the capa- 
bility of land and water to sustain different 
uses; development of a “spectrum model’ to de- 
termine lake carrying capacity for recreational 
uses; deriving concept plans for the four lakes; 
and refining of these plans to produce 
management alternatives, again with public 
participation. The spectrum model involved 
four calculations — natural shoreline reserve cal- 
culation, shoreline capability calculation, theo- 
retical boat-limit calculation, and observed 
boat-density calculation. The mean value and 
range for each calculation were shown schemati- 
cally for each lake enabling its carrying capacity 
situation to be seen at a glance. Instead of a sin- 
gle estimate as the basis for lake planning (as is 
done in the boat-limit and LAKEALERT ap- 
proaches) the spectrum model provides a range 
of capacity estimates that allow consideration of 
a series of alternative lake plans. Concept plans 
for the four lakes were derived from an integra- 
tion of the results of the carrying capacity calcu- 
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lations and resource inventory. Four concepts 
were presented: increased use, stabilized use 
(the public’s first choice), constrained use (sec- 
ond choice) and decreased use. Concept plans 
were further refined so that management alter- 
natives could be developed in detail; the intent 
was not to develop a master plan for the lakes 
but rather to recommend to the government 
what to consider when various departments es- 
tablish their detailed plans for the area. To this 
end, a 96-cell matrix was developed displaying 
the relationships between (a) the four plan con- 
cepts, and (b) six generalized land uses on each 
lake (private recreation, commercial recreation, 
public recreation, transportation, nature con- 
servation, and resource extraction). One lake at 
a time was ranked on each concept in relation to 
a given land use. Ranking in the matrix pro- 
vided a necessary mechanism for relating carry- 
ing capacity to resource characteristics and 
capability. 


The method shows an advance over earlier sin- 
gle-estimate approaches. Its use for other lakes, 
however, should be preceded by analysis of the 
specific ecological/environmental/recreation/ 
social-activity conditions at the site in question 
with subsequent modifying of the spectrum 
model to the site. 


Refer to: 

Reiner Jaakson, et al., “Carrying Capacity and 
Lake Recreation Planning: A Case Study from 
North-Central Saskatchewan, Canada”, Town 
Planning Review, Vol. 47, No. 4, Oct. 1976, 

pp. 359-373. Also: Reiner Jaakson, “‘Recrea- 
tional Zoning and Lake Planning”, Town Plan- 
ning Review, Vol. 43, No. 1, Jan. 1972. 


Contact: 

Professor Reiner Jaakson 

Dept. of Urban and Regional Planning 
University of Toronto 

230 College St. 

Toronto, Ont. M5S 1A1 

(416) 978-2638 


Case Study 42 
Lake Inventories and Management Plans, 
Red Deer Region 


Substantially increased use of its lakes for recre- 
ation combined with concern over the unprece- 
dented impacts of human activities on them 
prompted the Red Deer Regional Planning 
Commission to undertake a major program 
aimed at planning and managing the region’s 
lake and shoreland resources as an integrated 
system. 


Lakes 


Central to the program is a Regional Lake In- 
ventory which puts lakes into a regional per- 
spective: first, so that the full diverse value of 
these resources can be understood, and second, 
to emphasize the need for a similar provincial 
perspective. The report on the inventory (noted 
below) provides management principles for 
lakes based on a regional lake classification sys- 
tem. Individual lake management reports fol- 
low; three are referenced below. They: provide 
an essential understanding of each lake’s re- 
sources, uses and problems; state the regional 
lake philosophy (“lakes are a public resource 
and consequently they should be planned and 
managed for the total public good as part of a 
regional open space recreation area system, but 
this system must reflect the need for conserva- 
tion, economics and private demands where 
compatible with the total public good, now and 
in the future’); set out the lake’s development 
potential based on a carrying capacity method; 
and present a management plan for the lake 
and its shoreline (land use, water use, transpor- 
tation, and environmental protection, no site 
detail) including control measures. 


Lake management plans are conceptual only 
and they are not officially binding on the mu- 
nicipalities, as is usual with Municipal General 
Plans under The Planning Act. The lake plans, 
however, are approved in principle by the mu- 
nicipalities concerned. They amend their bylaws 
accordingly, which means they agree with the 
objectives (based on experience so far) and 
make their development control and other rele- 
vant decisions affecting each lake on the basis of 
its plan. The Commission is now pursuing a sim- 
ilar program for one of its river valleys. 


Refer to the following documents, published by 
and available from the Red Deer Regional Plan- 
ning Commission: Regional Lake Perspective: 
Inventory and Policy Directions, May 1976; 
Pine Lake Management Plan, Feb. 1977; 
Buffalo Lake Management Plan, Feb. 1977; and 
Sylvan Lake Management Plan, Feb. 1977. 


Contact: 

W.G.A. Shaw, MCIP 

Senior Planner, Regional Planning and Re- 
search Section 

Red Deer Regional Planning Commission 
4920 - 59 St. 

P.O. Box 5002 

Red Deer, Alta T4N 5Y5 
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See also: 

2.3 Water Quality, Water 
Quantity and Urban 
Runoff 

3.1 Streams and Valleys 
3.2 Inland Wetlands 

3.4 Marine Coastal Zone 
Ableson, D.H.G. Proposed 
Guidelines for Control of 
Recreational Development 
of Lakeshore Property. B.C. 
Ministry of the Environ- 
ment, Pollution Control 
Branch (1600 Third Ave., 
Prince George, B.C. 

V2L 3G6), March 1978. 

38 pp. 

Prepared for the Lakeshore 
Management Committee, 
these guidelines are aimed 
at preserving and enhancing 
water quality in recreational 
lakes while simultaneously 
providing management poli- 
cies consistent with existing 
and future uses. The impor- 
tance of water quality is 
closely linked to the recrea- 
tional demands on the lakes. 


Beaulieu, Andree and Lee, 
T.R. Great Lakes Water 
Use Map. Dept. of Energy, 
Mines and Resources, Can- 
ada Map Office (615 Booth 
St., Ottawa K1A OE9), Map 
JN 359, 1971. $1.00. 


A colourful wall map that 
presents the variety of pres- 
sures on the Great Lakes on 
both the Canadian and 
American sides. Includes 
population density, irriga- 
tion, power development, 
commercial fishing, water 
withdrawal and waste 
discharge. 


Davenport, S. (ed.). Issues 
Related to Interfacing 
Water Resource Planning 
and Land Use Planning: 
Development and Applica- 
tion of Quantitative 
Procedures. INTASA (1120 
Crane Street, Menlo Park, 
CA 94025), May 1976. Pa- 
perback, 186 pp. + 
Appendices. 


Final report of a two-year 
research project which fo- 
cused on developing and 
testing methods to integrate 
land use and water resource 
planning. The report de- 
scribes the results of three 
problem areas examined in 
detail: the issues of estab- 
lishing regional planning 
priorities; methods of deter- 
mining the costs associated 


with land use projects; and 
information exchange be- 
tween land use and water 
planning. 


Dickman, M. A Documenta- 
tion for the NCC of Some 
Factors Allowing the Eutro- 
phication of Pink Lake Que- 
bec, Including a Special Re- 
port on Lakeside Erosion 
During 1974. Ottawa: Cala- 
nus Ecological Consultants 
Ltd., 1974, 134 pp. National 
Capital Commission. 
Gatineau Park Conceptual 
Plan and Technical Adden- 
dum in Methodology, Inven- 
tory, Analysis. NCC (48 Ri- 
deau St., Ottawa K1N 8K5), 
1976. 77 pp. French and En- 
glish versions. 


A nutrient budget was car- 
ried out to determine the 
source of nutrients entering 
Pink Lake. Two main fac- 
tors were identified: heavy 
pedestrian use which causes 
erosion of phosphate-rich 
apatite rock into the lake; 
and beaver ponds which 
drain slowly into the lake 
during the summer. Beavers 
were removed and the Gati- 
neau Park Conceptual Plan 
has recommended closing 
the lake. Monitoring is in 
progress. For further infor- 
mation contact Stewart Ha- 
mill, NCC, or Dr. Mike 
Dickman, Dept. of Biology, 
Brock University, St. Ca- 
tharines, Ont. L2S 3A1. 


Dillman, P.J. and Rigler, 
F.H. “A Simple Method for 
Predicting the Capacities of 
a Lake for Development 
Based on Lake Trophic Sta- 
tus”, Journal of Fisheries 
Research Board of Canada, 
Vol. 32, 1975, pp. 1519-1531. 


Annotated in 2.3 Water 
Quality and elaborated in 
Dillon, P.J. A Manual for 
Calculating the Capacity of 
a Lake for Development, 
Ontario Ministry of the En- 
vironment, Water Re- 
sources Branch Limnology, 
and Toxicity Section (Re- 
sources Road, Rexdale, 
Ont.), 1974. 


Dillon, P.J. et al. Acidic Pre- 


cipitation in South-Central 
Ontario: Recent Observa- 
tions. Ontario Ministry of 


Information Resources 


the Environment (Box 13, 
Rexdale, Ont.), Sept. 1977. 
24 pp. 

Described as Case Study 6 
in 2.2 Air Quality. 


Dunst, R.C. et al. Survey of 
Lake Rehabilitation Techni- 
ques and Experiences. Wis- 
consin Department of Natu- 
ral Resources (Madison, 
WI), Technical Bulletin 75, 
1974. 

Reviews at least 17 techni- 
ques ranging from lake bot- 
tom sealing to biological 
controls. References numer- 
ous studies around the 
world where these techni- 
ques are being used. 


Flatt, Paul E et al., “Assess- 
ment of Environmental Im- 
pact on the Aquatic 
Environment with Limited 
Field Data’’, in American 
Society of Civil Engineers. 
Proceedings of the Specialty 
Conference on Environmen- 
tal Impact of Irrigation and 
Drainage, Ottawa, July 21- 
23, 1976. ASCE (345 E. 47th 
St., New York, NY 10017), 
1976. 


Great Lakes Basin Commis- 
sion. Great Lakes Basin 
Framework Study. Great 
Lakes Basin Commission 
(P.O. Box 999, Ann Arbor, 
MI 48106), 1977. 16 pp. 


A booklet describing the 27- 
volume study. 


Hansen, William A. and Bi- 
gelow, F. Lake Management 
Case Study: West Lake Vil- 
lage, California. Urban 
Land Institute (1200 18th 
Street NW, Washington, 
DC 20036), 1977. 


Henderson, H.F. et al., “As- 
sessing Fishery Potentials of 
Lakes and Reservoirs’, 
Journal of Fisheries Re- 
search Board, Vol. 30, 1973, 
pp. 2000-2009. 


Hough, Stansbury & Associ- 
ates Ltd. Water Quality and 
Recreational Use of Inland 
Lakes. Ontario Ministry of 
the Environment, South- 
eastern Region (133 Dalton 
St., P.O. Box 820, Kingston, 
Ont. K7L 4X6), May 1977. 


Review of the water quality 
program of the Ministry’s 
southeast region, aimed at 
acquainting the public with 


the program’s findings. Out- 
lines the nature of limnolog- 
ical problems affecting rec- 
reational lakes. 


Annotated in 2.3 Water 
Quality. See also, in that 
section: International Ref- 
erence Group on Great 
Lakes Pollution from Land 
Use Activities, Environ- 
mental Management Strat- 
egy for the Great Lakes 
System, IJC, 1978; and J.F. 
Castrilli and A.J. Dines, 
Control of Water Pollution 
from Land Use Activities in 
the Great Lakes Basin, IJC, 
1978. 


International Joint Com- 
mission. Annual Report, 
Great Lakes Water Quality. 
IJC (100 Ouelette Ave., 
Windsor, Ont. N9A 673). 
Published annually. 


Jaakson, Reiner, “Riparian 
Land Management in Sas- 
katchewan and Ontario”, in 
Krueger, Ralph R. and 
Mitchell, Bruce (eds.). 
Managing Canada’s Re- 
newable Resources. Toron- 
to: Methuen, 1977. Paper- 
back, 333 pp. $9.95. 


Discusses the planning and 
management of lake and 
reservoir shorelines and 
other riparian interfaces in- 
cluding case studies of the 
South Saskatchewan River 
Project (Lake Diefenbaker) 
and the Trent Canal storage 
reservoir-lake in the Hali- 
burton Highlands region of 
Ontario. The last part of the 
paper sets out a series of 
general proposals for im- 
proving shoreline land use 
planning and management. 
The author concludes: 


Riparian land manage- 
ment forms a unique vart- 
ation of the broad field of 
land-use planning. To ef- 
fectively interrelate the 
land and the water envi- 
ronments, riparian land 
management necessitates 
specialized techniques in 
addition to the general 
principles commonly asso- 
ciated with land-use plan- 
ning. Shorelines must be 
planned and managed as 
one continuous biophysi- 
cal system; treating the 
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land and the water as in- 
dependent units is both 
erroneous and futile. New 
land management tools 
must be established if ri- 
parian areas are to be 
planned and used effec- 
tively. The tools must re- 
flect the role of riparian 
land as part of an ecotone 
of overlapping shoreline 
ecosystems that are vul- 
nerable to environmental 
deterioration, particularly 
to intensive development 
beyond natural carrying- 
capacity levels. Further- 
more, riparian use must 
be safe and it must safe- 
guard the right of the gen- 
eral public to use water 
and its associated land 
areas. 


Larkin, P.A. Freshwater 
Pollution, Canadian Style. 
Montreal: McGill-Queen’s 
University Press, 1974. Pa- 
perback, 132 pp. $2.95. 


Miller, G. Tyler, Jr. Living 
in the Environment: Con- 
cepts, Problems and 
Alternatives. Belmont, CA: 
Wadsworth Publishing Co., 
1975. Hardcover, 593 pp. 
$16.45. 


See “Eutrophication and 
Agricultural Water Pollu- 
tion”, pp. E109-119. 


Milton Keynes Develop- 
ment Corporation. 
Balancing Lakes. Milton 
Keynes Development Cor- 
poration (Milton Keynes, 
Bradwell Abbey Field Cen- 
tre, Abbey Road, Bradwell, 
Milton Keynes, England), 
April 1974. 48 pp. 


Discusses the biological im- 
plications of attempting to 
create a balanced (stable) 
biological situation in used 
surrounding the water. 
Problems and management 
approaches are discussed. 


Ontario Ministry of the En- 
vironment. Facts About 
Cottage Pollution Control. 
MoE (135 St. Clair Ave. W,, 
Toronto M4Y 1P5), 1978. 

9 pp. Free. 

Aimed at citizens who own 
cottages on lakes, this brief 
straightforward paper dis- 
cusses eutrophication and 
lake processes, aquatic plant 
control, plant harvesting, 
the A.I.D. method to aerate 
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lakes low in oxygen, septic 
tank installations and con- 
trols, microbiology of water, 
the rainfall effect on bacte- 
ria, water treatment, boat- 
ing and marine regulations, 
and blackflies and 
mosquitoes. 


Ontario Ministry of Natural 
Resources. Lake Planning. 
The Ministry (99 Wellesley 
St. W., Toronto M7A 1W3), 
1975. 


Peace River Regional Plan- 
ning Commission. Sturgeon 
Lake Management Plan: 
First Draft. Feb. 1978. 

67 pp. Gladish, M. et al. 
Sturgeon Lake Planning 
Study: Technical Paper No. 
2, Development Capacity 
Estimates. PRRPC, Nov. 
1975. Wight, I. and Mack, C. 
Sturgeon Lake Planning 
Study: Interim and Progress 
Report. PRRPC, 1975. The 
Commission (10104-101 
Ave., Peace Building, 
Grande Prairie, Alta 

T8V OY3) 


These reports document an 
approach to the planning 
and management of a signif- 
icant lake, in the Peace 
River Region, coming under 
pressure for recreational and 
tourist development. Carry- 
ing capacity estimates based 
on four techniques (boating 
use, shoreland capacity, 
water quality index and Dil- 
lon-Rigler phosphorous con- 
centration) did not seem en- 
tirely suitable, indicating 
the existence of over and 
under-development. (Politi- 
cal and public response to 
the ambiguous results fa- 
voured restricting develop- 
ment to protect environ- 
mental quality.) The fact 
that these techniques were 
based on other conditions 
(Southern Ontario) suggests 
a need to develop data for a 
technique unique to Peace 
River conditions. For fur- 
ther information contact 
Ian Wight, Senior Regional 
Planner, Peace River Re- 
gional Planning Commis- 
sion, phone number 

(403) 532-0988. 


Petite Riviére Watershed 
Advisory Group. Proposed 
Revised Regulations for Mi- 
namkeak Lake Protected 
Water Area. Lunenburg 
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County District Planning 
Commission (P.O. Box 341, 
Bridgewater, N.S. 

B4V 2W9), 1976. 


The Group, comprising local 
councillors and a represent- 
ative of a cottage owners’ 
association, was created by 
the N.S. Minister of the En- 
vironment to offer advice on 
a variety of issues in the 
drainage area of the Petite 
Riviére in rural southwest- 
ern Nova Scotia. This report 
proposes new regulations, 
replacing those felt to be in- 
adequate, for all lake-ori- 
ented development activity, 
to be administered by the 
Public Service Commission 
of the Town of Bridgewater. 
The regulations are in- 
tended to be straightfor- 
ward and easily compre- 
hended by the people they 
will affect. A matrix relates 
uses/activities (e.g., car 
washing, swimming) to con- 
cerns (e.g., pollution, ero- 
sion) while another displays 
use/ activity vs. regulations. 


Powers, Charles F. and Rob- 
ertson, Andrew, “The Aging 
Great Lakes’, in Scientific 
American Inc. Man and 
Ecosphere. San Fransisco: 
W.H. Freeman and Co., 
1971. 


Québec Ministére des Terres 
et Foréts. L’Aménagement 
des berges de lacs. Ministére 
des Terres et Foréts (2700 
Einstein, Ste-Foy, Qué. 

G1P 3W8), Nov. 1977. 
Discusses lake ecosystems, 
presenting some principles 
of the planning of 
lakeshores. 


Québec Services de Protec- 
tion de l'Environnement. 
Les programmes des lacs et 
Liste des lacs en attente. 
Services de Protection de |’- 
Environnement, Le pro- 
gramme des lacs (201, Cré- 
mazie Est, Montréal, Qué.), 
Jan. 1978. 

The first publication di- 
rected toward cottage asso- 
ciations explains Quebec’s 
lake program aimed at pre- 
venting pollution (especially 
by septic tanks) and other 
forms of environmental deg- 
radation, and at protecting 


lakes on which there is cot- 
tage development. The sec- 
ond publication lists a num- 
ber of lakes that have been 
and will be surveyed under 
the program (classification 
of septic tank installations, 
existing development, vege- 
tation, limnology, water re- 
gime, wildlife, etc.). During 
the past five years more 
than 175 lakes have been 
surveyed; about 30 more 
will be done in 1978. 


Tourbier, Joachim and 
Westmacott, Richard. 
Lakes and Ponds. Urban 
Land Institute (1200 18th 
St. NW, Washington, DC 
20036), 1976. 70 pp. 


Discussion on the use of 
lakes and ponds, particu- 
larly man-made, in urban 
developments. Includes de- 
sign criteria, problems and 
benefits, and legal and man- 
agement considerations. 


Vallentyne, John R. The Al- 
gal Bowl: Lakes and Man. 
Ottawa: Environment Can- 
ada, Fisheries and Marine 
Service, 1974. Paperback, 
186 pp. Available from Sup- 
ply and Services Canada 
(Printing and Publishing, 
Ottawa K1A OS9), cata- 
logue No. F 54-31-22, $3.75. 


This is a book for non-spe- 
cialists about lakes and how 
they are affected by nu- 
trients derived from human 
activities (man-made eutro- 
phication). The nine chap- 
ters cover: the biological 
classification of lakes and 
the role of phosphorous and 
nitrogen compounds in 
stimulating the growth of 
algae and aquatic weeds; 
historical accounts of man- 
made eutrophication in 
Lake Zurich, Lake Erie and 
four Lakes near Madison, 
Wisconsin; how the vertical 
circulation of water in lakes 
is regulated by the action of 
sun and wind; inter-rela- 
tionships among carbon di- 
oxide, oxygen and organic 
matter in natural waters; 
phosphorous in the bio- 
sphere; methods for control 
of man-made eutrophica- 
tion; detergent phosphates 
in the cause and control of 
such eutrophication; the 
1970 controversy over NTA 
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(nitrilotriacetate) as a re- 
placement for sodium tri- 
phosphate in detergents; 
and a view that man-made 
eutrophication is better re- 
garded as a sign of a deeper 
Faustian problem than as a 
problem in itself. While the 
central theme of the book is 
that phosphorous is the key 
to controlling man-made eu- 
trophication, an analysis of 
ultimate causes shows the 
need to control “demophor- 
ic” growth (combined popu- 
lation and technological 
growth). Additional mate- 
rial is appended for the 
more scientifically inclined 
reader. 


Welch, D.M. Land/ Water 
Classification: A Review of 
Water Classification and 
Propsoals for Water Inte- 
gration into Ecological 
Land Classification. Ecol. 
Land Class. Series No. 5, Ot- 
tawa: Environment Canada, 
Lands Directorate, Sept. 
1978. 54 pp. Available from 
Supply and Services Canada 
(Printing and Publishing, 
Ottawa K1A 089). $4.50 
($5.40 outside Canada). 


Although many ecological 
land surveys have been con- 
ducted in Canada, few have 
integrated water resources 
in their analytical approach. 
Yet at this point it is uncer- 
tain how aquatic data 
should be integrated with 
bio-physical data. This re- 
port makes a valuable con- 
tribution to the problem of 
bringing together water and 
ecological land classifica- 
tions. It describes current 
approaches to integrated 
land and water classification 
and survey; reviews param- 
eters useful and, feasible to 
collect; and attempts to de- 
scribe integrated units of 
land and water at various 
levels of mapping. 


Yanggen, Douglas A. and 
Born, Stephen N. 
Understanding Lakes and 
Lake Problems. University 
of Wisconsin-Extension (215 
North Brooks St., Madison, 
WI 53706), Extension Publi- 
cation 62411, 1972. 40 pp. 
Prepared as part of a pro- 
gram under the Inland 


Lakes Project (also available 
is a set of 75 colour slides 
with narration), this paper 
discusses basic aspects of 
lake ecosystems emphasiz- 
ing interrelated resource 
management issues. Water 
quality problems, shoreland 
development concerns and 
user conflicts are surveyed 
and some solutions are 
suggested. 
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3.4 Marine Coastal Zone 


Few environments bring so sharply into focus 
the close relationship between man’s activities 
and the functioning of ecosystems as does the 
coastal zone, the interface between land and 
water resources. The concept of the “coastal 
zone” arose from the need to reconcile conflicts 
between marine coastal ecosystems, which pro- 
vide a valuable but vulnerable resource base in 
those parts of Canada fronting on the sea (Nova 
Scotia alone has some 7 400 km of shoreline), 
and the many activities which take place in 
coastal areas. 


Ecologically, the coastal zone has two distin- 
guishing characteristics: high biological produc- 
tivity and wide biotic diversity. 


The productivity of coastal wastes results from 
three interrelated factors. Nutrients from rivers, 
aquifers and land surfaces wash into coastal 
waters where they are captured temporarily by 
a combination of tidal action and biological pro- 
cesses (e.g. uptake by algae). At the same time 
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organic debris from salt marshes, tide flats and 
other coastal features is added to the nutrients 
and base. With a good supply of essential nu- 
trients and carbon dioxide, photosynthesis in 
shallow coastal waters can be very efficient. Bio- 
logical productivity is further enhanced by the 
periodic covering of mixed fresh/salt water pro- 
vides ample access to air and moisture. 


Variety and diversity of species can be attrib- 
uted to two factors. First, as a land-sea ecotone, 
a coastal zone contains species common to both 
environments together with a number of very 
adaptable species that have colonized the tran- 
sitional area. Second, the coastal zone is a well- 
stratified environment offering a wide assort- 
ment of habitats and niches such as estuaries, 
tidal wetlands, tideflats, beaches and dunes. 
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DRIFT-SECTOR BEACH SHORES 


Erosion Beach 


ROCKY SHORES 


Pocket Beach 
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Accretion Beach 
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Transport 


SENSITIVITY TO DEVELOPMENT 


ROCKY Accretion 
Erosion Beach SHORES Beach MARSH SHORES 


Wave, Wind 
Tide Energy 


LANGFORD, COLWOOD SHORELINE 


Figure 3.4 Physical and Biological Shore Classification 


Source: Capital Regional District, Coastal Management: The Marine Shorelands 
of the Capital Region (Victoria, B.C.: The District, n.d.). 


An estuary is a semi-enclosed area along the 
coast where the fresh water of streams and riv- 
ers drains into the sea. It is a nutrient-rich habi- 
tat favourable to many plant and animal spe- 
cies. Life in the estuarine environment is shaped 
by two other factors — current and salinity. 
Many animals need the lowered salinity in estu- 
aries for spawning, for use as nursery areas, and 
for protection from predators and competing 
species unable to tolerate the diluted sea water. 
Current and salinity, regulated by tides and 
winds, can be seriously affected by shoreland 
development which alters the amount and qual- 
ity of fresh water draining into the estuary. 


Tidal wetlands or salt marshes are unique com- 
munities of distinctive plant associations usu- 
ally occurring in the shelter of spits and offshore 
bars and islands. Salt marshes serve a number 
of important functions. Many fish species (salm- 
on, for instance) spawn or spend part of their 
life cycle in tidal wetlands. Certain waterfowl 
use the marshes as breeding grounds. Wetlands 
also act as pollution filters, removing contami- 
nants from water flowing through them. And 
they can reduce shore erosion and flood damage 
to upland structures by slowing flood waters. 


Tidal flats result when stream-carried sediment 
is deposited in the quiet-water areas of an estu- 
ary. Low tide exposes an unvegetated, seem- 
ingly barren sandy or muddy surface. Under- 
neath it are millions of micro-organisms, which 
serve as natural filters for polluted waters, and 
often large populations of worms, crabs and 
clams. At high tide these species leave their bur- 
rows to feed and fish move in to graze on the ex- 
posed food supply. 


Estuaries and marshes of tidal flats are a single 
production unit. Marshes produce an excess of 
organic material. Daily movement of salt water 
in and out of the marshes flushes dead plant 
matter and micro-organisms into the estuarine 
waters where they become available to a host of 
decomposers and other detritus feeders. Ex- 
creted organic particles eventually become bur- 
ied in the estuary bottom to create an aerobic 
environment. Here bacteria go to work, further 
breaking the material down into essential 
nutrients. 


Beaches and dunes comprise the final important 
component of the coastal zone environment. 
They protect salt marshes and uplands from the 
harmful effects of storms. The sand acts as a 
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shock absorber, breaking the energy of the 
waves as they attack the shoreline. Beaches re- 
spond directly to the constantly changing en- 
ergy regime of the ocean. Sand is shifted back 
and forth, expanding and contracting the beach 
area. Two restorative processes ensure the re- 
gional constant supply of sand: dune formation 
and littoral drift. The action of tidal currents 
and of waves striking the shoreline at an angle 
slowly moves sand and other material along the 
shor, resupplying eroding beaches with sand. 
Winds blowing inland over the foreshore move 
sand behind the beach to form dunes. Grasses 
and other vegetation help to anchor the sand 
and reduce wind erosion; in severe storms dunes 
form the final line of protection against the sea. 
Maintenance of the sand supply is essential to 
beach and dune continuance. Actions that 
threaten the continuity of supply (such as care- 
less beach-located recreational developments) or 
remove the material (e.g. for use as aggregate in 
construction) can have disastrous consequences. 


Coastal zones are among the earth’s most dy- 
namic natural systems. They are also quite vul- 
nerable to man’s impact. Coastal development 
can adversely affect estuarine circulation pat- 
terns, water quality, the diversity of marine or- 
ganisms, wildlife habitat and beach dynamics. 
Four key problems caused by improper shore- 
land development are: 


Erosion: causes turbidity which can decrease 
the productivity of adjacent waters (although 
it sometimes does the opposite) and reduce 
the oxygen available to aquatic species. 


Increasing the flow of freshwater: results in 
fewer nutrients “captured” by salt marshes 
to feed their aquatic life, and less sediment 
deposited in the estuary. 


Reducing the flow of freshwater: changes the 
salinity of estuarine waters which can kill 
coastal vegetation and radically reduce marsh 
productivity. 


Pollution, especially from domestic sewage 
from unregulated cottage and recreational/ 
tourism developments. 


The impacts of development on the coastal zone 
are often quite pronounced, direct and visible. 
Estuaries have been dredged and filled in to cre- 
ate waterfront, industrial, residential and recre- 
ational sites. Tidal marshes, often regarded as 
wasteland, have been ditched, drained or filled 
for real estate and industrial purposes or used as 
garbage dumps. Dunes have been levelled for 
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residential development or lowered so that the 
“view” from the shore would not be obstructed. 
Coastal waters have been polluted by chemicals, 
pesticides, sewage and silt washed from inland 
areas or dumped directly into estuaries and 
wetlands. 


The combination of strong, often-unpredictable 
natural forces (Dolan) and equally strong pres- 
sure for human activity in the coastal zone cre- 
ates an especially urgent demand for careful co- 
ordinated environmental planning and 
management. The key to minimizing the im- 
pacts of human activities on the coastal zone is 
to retain, in both the short and long term, the 
diversity of species, habitats and functions that 
coastal zones provide. 


Case Study 43 
Burrard Inlet Ecological Study, Port 
Moody, B.C. 


The terms of reference for this 1972 study were: 
to identify and relate the most important ele- 
ments of the Burrard Inlet Tidal Flats and 
Noon Creek ecological system; to establish pri- 
orities for retaining these elements; and to iden- 
tify the various levels of impact that the alter- 
native forms of probable development would 
have. The environmental evaluation process is 
involved in identifying elements of the Burrard 
Inlet ecosystem, rating their relative impor- 
tance and assessing the impacts of various uses 
of the Inlet on the natural habitats using identi- 
fied ecological objectives as the basis for evalua- 
tion. Measures used to determine the effective- 
ness of the ecosystem and the importance of 
alternatives land uses were: (a) the relative im- 
portance of a sub-area for a life form and the rel- 
ative importance of the flora for a sub-area; and 
(b) the relative impact of uses on the habitat in 
terms of a habitat sensitivity factor and a 
habitat/use compatibility factor. 


The ecological evaluation method had three 
steps: 


1. Rate the importance of various sub-areas in 
Burrard Inlet for flora and fauna on a four- 
point scale. 


2. Determine the relative magnitude and im- 
pact by assessing, first, the relative carrying 
capacity of each environmental sub-area in 
terms of its sensitivity to human activities, 
and second, the compatibility of land uses 
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with each environmental sub-area. The rela- 
tive magnitude of impact was determined 
by applying the following formula: 


Relative inherent eco- 


value of subtidal area Relative Relative 
- x Compatibility = Magnitude 
Subtidal area’s relative of use of use 


sensitivity to use 


3. Compare the sub-area’s inherent ecological 
value with the area’s potential appreciated 
value if the land were used for another 


purpose: 
Accrued 
Relative magnitude -— Relative inherenteco- = gain 
of impact value of subtidal area or loss 
Refer to: 


M.H. Lindeman, Burrard Inlet Ecological Study 
for the City of Port Moody (Vancouver: EIKOS 
Consultants Ltd., 1972). 


Contact: 

Mr. A.C. Cowie 
Managing Director 
EIKOS Consultants Ltd. 
993 W. 8th St. 
Vancouver, B.C. 


Case Study 44 

Protecting a Coastal Wetland in P.E.I. 
Submitted by Philip Wood, P.E.I. Land Use 
Service Centre 


Deroche Pond is a large freshwater/saltwater 
inland (backshore) wetland on the north shore 
of Prince Edward Island abutting P.E.I. Na- 
tional Park near Tracadie Bay. The area is con- 
sidered to be the most important waterfowl 
breeding and migratory area in the province. 
Significant for its abundant plant and animal 
life, the pond represents a prime example of a 
dune and wetland system. 


Pressure for cottage development and day use of 
the beach has grown substantially in the last 
few years. Wildlife interests in the province are 
greatly concerned. The provincial government 
and the Canadian Wildlife Service attempted 
several times to purchase the entire wetland but 
the price was excessive. 


The Cabinet decided instead to buy only the 
most sensitive lands with development poten- 
tial. Planning Act regulations are considered to 
be capable of effectively controlling develop- 
ment on wetlands, and it is expected that ade- 
quate buffers can be established through negoti- 
ation with cottage subdivision agreements. A 
biophysical analysis, which helped identify 
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areas with and without capability to sustain de- 
velopment as well as lands to be purchased, will 
become an ongoing tool for development control 
in the area. 


Contact: 

Philip Wood 

Director 

Land Use Service Centre 

P.O. Box 2000 

Charlottetown, P.E.I. C1A 7N8 


Case Study 45 

Beach Resources Study, Eastern New 
Brunswick 

Submitted by Nancy McInnis, Environment 
New Brunswick 


Beach quarrying activities are a long-standing 
coastal zone problem in New Brunswick. North- 
umberland Strait’s many accessible sand 
beaches have been subjected to intense quarry- 
ing since 1945. Beach material is in demand for 
such uses as highway construction, railroad fric- 
tion sand and fine aggregate for concrete. A 
study undertaken for the New Brusnwick De- 
partment of Natural Resources (below) deter- 
mined, “Beach quarry activities have resulted in 
adverse disruption of natural dynamic beach 
equilibrium with rapid recession of barrier 
beaches (up to 10 ft./yr.), accelerated erosion of 
local sandstone headlands, loss of salt marsh 
and estuary ecological habitat, and impairment 
of recreational beach quality.” 


Prior to completion of the study in 1975, little 
was known about coastal processes and features, 
cause-effect relationships between beach quar- 
rying and changes in coastal areas, and current 
coastal planning concepts. Lack of this knowl- 
edge made it impossible to effectively manage 
the use of coastal uses and prevent further deg- 
radation. Environmental data were presented 
by the study in a series of easily used, small- 
scale maps (available through the Department 
of Natural Resources). 


Among the study’s recommendations only those 
relating directly to the beach quarrying problem 
have been acted upon. All New Brunswick shore 
areas lying outside Crown land have been 
brought under The Quarriable Substances Act 
and a policy of restricting quarry permits to in- 
shore areas is being enacted. Implementation of 
further recommendations is not probable due to 
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their broad nature and the jurisdictional ambi- 
guity. Instead, their primary function is as 
guidelines to coastal development. 


Refer to: 

Garry T. Hunter, Beach Resources, Eastern 
New Brunswick (Toronto: Airphoto Analysis 
Associates, 1975). Available from Minerals 
Branch, New Brunswick Department of Natu- 
ral Resources. 


Contact: 

Mr. Don Barnett 

Minerals Branch 

New Brunswick Dept. of Natural Resources 
P.O. Box 6000 

Fredericton, N.B. E3B 5H1 

(506) 453-2206 


Information Resources 


Information Resources 


See also: 

2.3 Water Quality, Water 
Quantity and Urban 
Runoff 

3.2 Inland Wetlands 


Bauer, Wolf. Case for the 
Low-Gradient Estuaries. 
n.d. 11 pp. Unpublished. 


The author, a consultant on 
the west coast (6522 Sea- 
view Ave. NW, Seattle, 
Wash. 98107), has under- 
taken various site-specific 
coastal zone analyses in 
British Columbia. Using a 
system for describing 
coastal process (sedimenta- 
tion, currents, tides, etc.) 
the author comments on the 
effects of erosion and accre- 
tion on the coastal zone and 
interprets effets of various 
types of development 
proposals. 


B.C. Land Resources Steer- 
ing Committee. The Man- 
agement of Coastal Re- 
sources in British Columbia. 
Vol. 1: State of the Art. Vol. 
11: Review of Selected 
Information. B.C. Land Re- 
sources Steering Committee 
(c/o Dr. Les Lavkulich, 
Dept. of Soil Sciences, Uni- 
versity of British Columbia, 
Vancouver V6T 1W5), 1977. 


Capital Regional District 
and B.C. Ministry of the 
Environment, Land Man- 
agement Board, Environ- 
mental Services Unit. 
Coastal Management: The 
Marine Shorelands of the 
Capital Region. Capital Re- 
gional District, Planning 
Department (P.O. Box 
Drawer 1000, Victoria 
V8W 286), n.d. 12 pp. 


A brochure outlining the 
need to manage the marine 
shore of the region, the basis 
for such management, and 
physical and biological char- 
acteristics of shore types. 
General guidelines for 
shoreland development are 
outlined and a six-step 
course of action is suggested 
for the District, located on 
the south end of Vancouver 
Island. 


Clark, John. Coastal Ecosys- 
tems: Ecological Considera- 
tions for Management of the 
Coastal Zone. The Conserv- 
ation Foundation (1717 
Massachusetts Ave. NW, 


Washington, DC 20036), 
1974. Paperback, 178 pp. 
$4.00. 


Clark, John. Coastal Ecosys- 
tem Management: A Tech- 
nical Manual for the Con- 
servation of Coastal Zone 
Resources. New York: 
Wiley, 1977. Hardcover, 
$38.00. 


Clark, John. The Sanibel 
Report: Formulation of a 
Comprehensive Plan Based 
on Natural Systems. The 
Conservation Foundation 
(1717 Massachusetts Ave. 
NW, Washington, DC 
20036), 1976. Paperback, 
305 pp. $9.00. 


This comprehensive docu- 
ment deals with an 

11 000-acre barrier island off 
the gulf coast of Florida. It 
covers the natural systems 
thoroughly, then presents a 
plan (by Wallace, McHarg, 
Roberts and Todd) for its 
conservation and develop- 
ment. Appendix 5, pages 
271-294, specifically ad- 
dresses estuarine ecology. 
Further annotated in 5.4 
Plans and 2.7 Energy. 


“Coastal Energy Impact 
Program, Project Assess- 
ments and Environmental 
Impact Statements: Envi- 
ronmental Guidelines for 
Preparation”, Federal 
Register, Vol. 42, No. 171, 2 
Sept. 1977, pp. 44 400-44 
404. 


These guidelines provide 
coastal states and local com- 
munities with a detailed de- 
scription of the environmen- 
tal information necessary as 
part of their applications for 
certain kinds of assistance 
under the Coastal Energy 
Impact Program (Office of 
Coastal Zone Management, 
National Oceanic and At- 
mospheric Administration, 
Room 372, 3300 Whiteha- 
ven St. NW, Washington, 
DC 20235). 


Daborne, G.R. (ed.). Fundy 
Tidal Power and the 
Environment. Acadia Uni- 
versity Institute (Acadia 
University, Wolfville, N.S.), 
1977. 
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Proceedings of a November 
1976 conference on the po- 
tential exploitation of the 
Bay of Fundy tides for elec- 
tric power purposes. The 
conference emphasized the 
lack of basic information 
and knowledge needed be- 
fore a go/no go decision 
could or should be made on 
this massive project. An 
overview document, pre- 
pared by Beak Consultants 
for the federal-provincial 
Fundy Tidal Power Review 
Board as the last phase of 
environmental assessment 
for this potential project, 
came to a similar conclu- 
sion. It underlined the lack 
of knowledge concerning bi- 
ological productivity of the 
area, the importance of salt 
marshes, migratory bird 
populations, and the inter- 
action of the tidal system 
with agricultural fisheries, 
recreational and wildlife ac- 
tivities in the vicinity. 
Phase 2 studies are now get- 
ting underway (see Bay of 
Fundy Tidal Power Envi- 
ronmental Assessment Pan- 
el, referenced in 4.7 Energy 
Projects). 


Dolan, Robert et al. 
Handbook for Remote Sens- 
ing: Mid-Atlantic Coast, 
Natural Seashore, Assa- 
teague Island, Cape Hatter- 
as, Cape Lookout. NASA/ 
Wallops Flight Centre (Wal- 
lops Island, VA 23337) and 
National Parks Service 
(U.S. Dept. of the Interior, 
Washington, DC 20240), 
Natural Resources Report 
No. 10, 1977. 114 pp. 


The NASA/Wallops Island 
Flight Centre is the focal 
point for barrier-island and 
wetlands remote sensing re- 
search in the mid-Atlantic 
area. This report summa- 
rizes the use (selection and 
application for mapping and 
monitoring) of several types 
of remote sensing imagery 
in the investigation of 
coastal phenomena. A case 
study of the Assateague Is- 
land National Seashore is 
presented. It summarizes 
two conclusions from the 30- 
year experience of the NPS 
in administering coastal 
park areas. First, manage- 
ment actions designed to 
control and stabilize the 


150 


natural modifications of the 
landscape by marine forces 
usually result in unexpected 
side-effects that in turn re- 
quire additional manage- 
ment action. Second, man- 
agement actions to control 
the landscape have been 
found to be site-specific and 
therefore procedures that 
were successful in one loca- 
tion are not necessarily suc- 
cessful in another; nor do 
they result in the same ef- 
fects when applied else- 
where, because of the re- 
gional nature of the forcing 
processes. Careful monitor- 
ing is essential. 


Ducsik, Dennie W. 
Shoreline for the Public: A 
Handbook of Social, Eco- 
nomic and Legal 
Considerations. Cambridge, 
MA: MIT Press, 1974. 
Hardcover, $12.50. 


Ecological Sub-Committee, 
Vancouver International 
Airport Planning Commit- 
tee. An Environmental Im- 
pact Assessment of the Van- 
couver International 
Airport Expansion: A Sum- 
mary Report. Environment 
Canada, Lands Directorate, 
Environmental Manage- 
ment Service (1001 West 
Pender St., Vancouver 

V6E 2H7), 1976. 


An assessment of the envi- 
ronmental impact of the ex- 
pansion of the Vancouver 
Airport on the Fraser River 
Estuary Delta was carried 
out from 1974 to 1976 by the 
Department of the Environ- 
ment under the auspices of 
the Ecological Sub-Commit- 
tee. The report provides im- 
portant ecological informa- 
tion on the resources of the 
Fraser River Estuary/Del- 
ta. It documents the com- 
peting and often conflicting 
resource uses, the environ- 
mental issues and the accel- 
erating pressures for contin- 
ued use of the Delta area. A 
key finding was that past 
developments and present 
use of the Delta have led to 
significant changes in that 
environment. Existing infor- 
mation and knowledge do 
not permit a reliable assess- 
ment of the actual degree of 
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danger to the ecological via- 
bility of the estuary/delta 
inherent in the implementa- 
tion of any further 
developments. 


Environment Canada. 
Coastal Zone: Framework 
for Management in Atlantic 
Canada. Environment Can- 
ada (Ottawa K1A 0H3), 
1975. 


Fox, F.K. and Nowlan, J.P. 
The Management of Estua- 
rine Resources in Canada. 
Canadian Environmental 
Advisory Council (Environ- 
ment Canada, Ottawa 

K1A 0H8), Report No. 6, 
1978. 60 pp. Free. 


This report addresses the 
problems of managing the 
resources of estuaries and 
associated ponds. Consider- 
ing the importance of these 
resources to Canada, it ex- 
amines why such manage- 
ment has not occurred in a 
manner compatible with the 
public interest. Manage- 
ment problems are illus- 
trated with case studies of 
four specific estuarine areas. 


Hous, L.M. and Packman, 
G.A. The Fraser River Estu- 
ary: States of Environmen- 
tal Knowledge to 1974. En- 
vironment Canada (Ottawa 
K1A 0H8), Sept. 1974. 


This publication is one of a 
series commissioned by En- 
vironment Canada for estu- 
aries on the British Colum- 
bia coast (others are 
available for Campbell, 
Cowichan, Kitimat, etc.). 
Each volume reviews, for 
that estuary, published and 
unpublished literature on all 
aspects of the biophysical 
environment and the hu- 
man imprint (land uses, 
etc.) See also: Fraser River 
Estuary Study, referenced 
in 5.4 Plans. 


Johnston, D.M., Pross, A.P. 
and McDougall, I. Coastal 
Zone Framework for Man- 
agement in Atlantic 
Canada. Institute of Public 
Affairs, Dalhousie Univer- 
sity (Halifax, N.S. 

B3H 1X2), 1975. 199 pp. 
Commissioned by Environ- 
ment Canada, Inland 
Waters Directorate, this vol- 
ume includes a discussion of 


existing Canadian legisla- 
tion relevant to coastal zone 
management in Atlantic 
Canada, various agencies 
that have jurisdiction and/ 
or activities in the coastal 
zone, and available adminis- 
trative options. Defining 
“the coastal zone” (how far 
landward, how far seaward) 
is itself a difficult problem. 


Ketchum, H.B. (ed.). The 
Water’s Edge: Critical 
Problems of the Coastal 
Zone. Cambridge, MA: MIT 
Press, 1972. Hardcover, 

254 pp. $15.00. 


McHarg, Ian L. Design 
With Nature. Garden City, 
NY: Doubleday/ Natural 
History Press, 1971. Paper- 
back, 197 pp. $6.95. 


The chapter on “Sea and 
Survival”, pages 6-17, dis- 
cusses the coastal zone, es- 
pecially dunes. 


Meyer, Philip A. and Dol- 
phin, Daniel R., “A System 
for Determining Economic 
Loss Associated with Estu- 
ary Degradation”, Coastal 
Zone Management Journal, 
Vol. 3, No. 4, 1977, 

pp. 305-404. 


Nassau-Suffolk Regional 
Planning Board. Integration 
of Regional Land Use Plan- 
ning and Coastal Zone 
Science. The Board (H. Lee 
Donnison Office Bldg., Vet- 
eran’s Memorial Highway, 
Hauppauge, NY 10022), 
1976. Paperback, 307 pp. 
Availability uncertain. 


Develops an “integrated 
methodology” capable of 
analyzing environmental 
problems that exist or may 
occur as the result of land 
uses in the coastal 3 one, 
combining 12 methods: 
Land Use Data System; 
Waste Generation Rates; 
Transport Coefficients; Pol- 
lution Susceptibility; Bio- 
logical Constraints; Envi- 
ronmental Constraints; 
Waste Treatment Evalua- 
tion; Coastal Zone Modell- 
ing System; Cause-Condi- 
tion-Effect; Economic 
Analysis; Political Analysis; 
and Legal Analysis. Using 
the Integrated Methodol- 
ogy, planners can identify 
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(a) regional coastal water 
quality problems in water 
bodies where pollutant con- 
centrations exceed tolerance 
levels of key marine species, 
and (b) land use alternatives 
(changes in the type/loca- 
tion/intensity of land use, 
waste management strate- 
gies, environment modifica- 
tions, etc.). A case study of 
the Nassau-Suffolk Compre- 
hensive Development Plan 
illustrates application of this 
approach. 


Ontario Ministries of Hous- 
ing, Environment and Nat- 
ural Resources. Lakeshore 
Capacity Study, Progress 
Report. Ministry of Hous- 
ing, Local Planning Policy 
Branch (36 Wellesley St. W, 
Toronto M7A 2K4), Feb. 
1978. Free (supply limited). 


Presented as a Case Study 
40 in 3.3 Lakes. See Section 
6.0, ‘‘Fisheries-Littoral Zone 
Study”, which includes an 
extensive literature review 
of publications on the envi- 
ronmental effects on the lit- 
toral zone of various shore- 
line and lake activities 
(cottage development, out- 
board motor use, housing 
and recreational develop- 
ment, logging, dredging and 
channelization, water level 
manipulation, erosion and 
siltation, etc.). Biological/ 
environmental responses to 
these activities and to natu- 
ral phenomena are 
discussed. 


Québec, Conseil consultatif 
de l'environnement. 
Aménagement des berges, 
des lacs et de riviéres au 
Québec. Conseil consultatif 
de l’environnement (1020, 
Saint-Augustin, Québec, 
Qué. G1R 4Z4), juin 1976. 
202 pp. 


An analysis of the problems 
associated with shorelines of 
lakes and rivers with em- 
phasis on the institutional 
arrangements necessary to 
bring these problems under 
control. In this report the 
Council outlines its recom- 
mended approach, techni- 
ques and principles of shore- 
line management. 


Rees, W.E. and Davis, H.C., 
“Coastal Ecosystem Plan- 
ning and Impact Evalua- 
tion”, in American Society 


of Civil Engineers. Coastal 
Zone ’78, Vol. 11. ASCE 
(345 E 49th St., New York, 
NY 10017), 1978. 


Volumes 1-lV (Vol. IV pend- 
ing) resulted from a sympo- 
sium on technical, environ- 
mental, socio-economic and 
regulatory aspects of coastal 
zone management. 


Richardson, D.K. The Cost 
of Environmental Protec- 
tion: Regulating Housing 
Development in the Coastal 
Zone. Transaction Books, 
1976. 219 pp. $10.00. 


Sorensen, Jens C. A Frame- 
work for Identification and 
Control of Resource Degra- 
dation and Conflict in the 
Multiple Use of the Coastal 
Zone. University of Califor- 
nia, Department of Land- 
scape Architecture, College 
of Environmental Design 
(Berkeley, CA 94720), 1971. 
40 pp. 

Sorensen, whose work has 
influenced methodology in 
environmental impact as- 
sessment, presents in this 
M.Sc. thesis a stepped-ma- 
trix approach for assessing 
cause-condition-effect in the 
coastal zone of California. 
The initial step in preparing 
the matrix was a listing of 
known examples and types 
of coastal resource degrada- 
tion or use-conflict in Cali- 
fornia. Each listing was then 
traced back by effect-condi- 
tion-cause factoring to a re- 
source use. Proposals for ap- 
plication of the matrix are 
included. 


Southeastern Wisconsin 
Regional Planning Commis- 
sion. Floodland and Shore- 
land Development Guide. 
SWRPC (Old Courthouse, 
Waukesha, WI 53180), 1968. 
199 pp. Out of print; check 
with SWRPC Planning 
Library. 

This guide (aimed at fresh- 
water shorelines but with 
applicability to marine 
shores) explains methods 
and means available to pre- 
vent flood damage and pro- 
tect water quality. It then 
presents model regulations 
and other mechanisms for 
implementing regional, wat- 
ershed and district land use 
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plans. Floodland and shore- 
land problems are discussed 
in detail. 

Teal, John and Mildred. 
Life and Death of the Salt 
Marsh. Boston: Ballantine, 
1974. Hardcover, 219 pp. 
$10.00. 


Welch, D.M. Land/Water 
Classification: A Review of 
Water Classifications and 
Proposals for Water Inte- 
gration into Ecological 
Land Classification. Ecol. 
Land Class. Series No. 5, Ot- 
tawa: Environment Canada, 
Lands Directorate, Sept. 
1978. 54 pp. Available from 
Supply and Services Canada 
(Printing and Publishing, 
Ottawa K1A 089). $4.50 
($5.40 outside Canada). 


Includes a discussion of clas- 
sifications and inventories 
for lakes, rivers and 
shorelines. 
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3.5 Scenic Areas 


Since most of our impressions of the world come 
to us through our eyes, it is not surprising then 
that amenities, visual resources and scenic areas 
are increasingly prominent among environmen- 
tal concerns. They are difficult to handle, 
though, and because so much subjectivity seems 
to be involved (“‘it’s in the eye of the beholder’) 
they are often shunted aside as superficial when 
compared with other environmental problems. 
Yet the visual impression may be the closest the 
average person comes to a holistic view of his or 
her environment. Considerable opportunity ex- 
ists to widen this perception — visual impression 
can be altered by additional information — and 
the related environmental awareness. Moreover, 
knowledge and experience are rapidly emerging 
from the design, behaviourial and perceptual 
fields that enable visual concerns, both subjec- 
tive and objective, to be given more deliberate 
consideration in environmental planning and 
assessment. 


Figure 3.5 Form, Line, Colour and Texture in a 
Landscape 


A key question for planners is how to determine 
what constitutes a scenic resource. The 
character of a landscape, i.e. the overall impres- 
sion it creates, is important. It is said to be de- 
termined by form, line, colour and texture 
which interact and compete for dominance. An- 
other significant factor is variety, too much or 
too little of which can be equally unpleasant; 
variety can be introduced by changes in colour, 
topography, structural form, vegetation size or 
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Determinant Components 


Visibility 


—- Awareness 


Human response 


Figure 3.6 A Visual Information System 


Source: University of Guelph, Centre for Resources Development, Location 
Hydro (Guelph, Ont.; The Centre. n.d.) 


type, and so on. Also requiring consideration are 
the characteristics of the people in a given area 
(their backgrounds, what they recall, expect, 
etc.) and the cultural setting which affects the 
meanings people attach to what they see (what 
is visually desirable in one place or to one group 
may not be in or to another). Another signifi- 
cant factor is scale — the relative size of things, 
the relationship between space, dimensions and 
people. 


Classification systems and visual-quality assess- 
ment techniques for identification, quantifica- 
tion and evaluation have been developed based 
on the interplay of the foregoing factors and 
others (Litton, Zube, Leopold, Lynch, etc.). For 
example, in a recent study of overhead trans- 
mission lines for Ontario Hydro, the Centre for 
Resources Development at the University of 
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Variables 


Natural capacity 
to screen 
Skylining 
Number of poten- 
tial observers 
Tower design 


Spatial definition 
and scale 


Data 


Crest density 
Relative relief 

Forest cover 

Crest grain 

Local heights of relief 
Fixed observers 
Mobile observers 
Crest density 
Relative relief 


Landscape pattern Crest grain 


Crest pattern 
Contour pattern 
Forest pattern 


Lake pattern 
Drainage pattern 


Hedgerow, lotline and 
field pattern 


Road pattern 


Natural capacity of Relative relief 
landscape to back- Forest cover density 


ground Ecological sensitivity 
Natural man- ae data 

modittedieont nui Forest cover density 
Skylining ire LE Crest grain 

Critical perceiving Local heights of relief 
distance 


Tower design Terrain complexity 


Public visual index 
assets Land use diversity 


Preference Degree of naturalism 
(ecological sensitivity) 
Water 


Uniqueness 
Mystery 


Survey system 


Guelph defined visual impact as “a perceivable 
physical change to the landscape that results in 
a negative human response”. Three components 
of visual impact were identified: visibility (how 
much does the observer see) awareness (how 
much of what the observer sees is he cognizant 
of) and human response (how does he value 
what he sees and is aware of). That is, for a fea- 
ture of the landscape to be deemed visually sig- 
nificant, it has to be seen by a significant num- 
ber of people, observers have to be aware of it, 
and they must perceive it to have value. Each 
component was addressed objectively and sub- 
jectively in the study method, to determine aes- 
thetic quality, which was then established as 
the major criterion for determining the location 
of overhead transmission lines. 
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Sense of time 
and place; social 
and civic attach- 
ment. 


Will the content 
of the visual 
scene perceived 
by the residents 
of the surround- 
ing area be ad- 
versely affected 
by the project? 
Will the visual 
content of the 
surrounding area 
have an adverse 
effect on project 
residents? 


Visual 
Content 


Will the coher- 
ence of the sur- 
rounding area be 
reduced by the 
project action? 


Area and 
Structural 
Coherence 


Clarity of area 
structure; sense 
of harmony; in- 
tegration of 

activities. 


tions. 


Access to activ- 
ities and areas. 


Apparent 
Access 


Will the project 
obscure or elimi- 
nate access in- 
formation requir- 
ed for the use of 
activities and 
areas? 


plan. 


Figure 3.7 Visual Quality Environmental Assessment 
Summary Table 


Source: Planning Environmental International, /nterim Guide for Environmental 
Assessment. HUD Field Office Edition (Washington, D.C.: U.S. Dept. of Housing 
and Urban Development, 1975. 


Conventional approaches to visual-resource 
planning include inventory and evaluation of 1. 
site-specific features, such as waterfalls and sce- 
nic vistas; 2. aesthetic quality, visually based on 
subjective scoring systems; 3. landscape “ab- 
sorptive capacity”, a combination of the degree 
of visual penetration and visual complexity. 
Each approach has merits but none has proved 
to be fully satisfactory. Difficulties exist in inte- 
grating the role perception plays in determining 
visual quality, and deciding what factors affect 
perception and which can be inventoried and 
evaluated. 


Issues surrounding perception of environmental 
quality (discussed in 1.2 Characteristics of Envi- 
ronmental Problems) are central in dealing with 
scenic areas in environmental planning and 
management. While beauty and ugliness con- 
tain strong subjective components, experience 
of practitioners and researchers in the visual as- 
sessment field suggests that general agreement 
can be secured on the aesthetic quality of a 
given landscape. Certain general guidelines or 
hypotheses can be set for use or testing in spe- 
cific situations. Three examples: the capacity of 
a landscape to provide aesthetic experiences is 


Sub- Goals/ Necessary 
component Objectives Information 


Project plans; 
site observations; 
signing; building 
design charac- 
teristics; pictorial 
images, etc. 


Plan, building 
and landscape 
descriptions; 

visual observa- 


Visual observa- 
tions; project 
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Findings / Standards/ 
Methodology Measurements Guide lines 


Photographic Analyst-defined 
analysis of intru- | scales of visual 
sion; semantic intrusion; design 
differential tech- | compatibility; 
niques; standard | urban character, 
classification for | etc. 
landscape anal- 
ysis; open ended 
questions. 


Descriptive 
evaluation; 
sketch mapping. 


Activity-image 
map; judgment of 
coherence. 


Descriptive 
evaluation of ob- 
served diversity 
of activity; 
access to win- 
dow displays, 
etc.; question 
users. 


Judgment of 
access to activ- 
ities and areas of 
interest and use. 


essentially derived from its intrinsic qualities; 
people’s preferences for and evaluations of land- 
scapes can be expected to change over time; as 
the amenity value rises but the amenities them- 
selves diminish in quantity and quality (due, 
perhaps, urbanization pressures on the country- 
side), concern over aesthetics will increase even 
further. 


One difficulty that arises is the existence of an 
urban-oriented aesthetic sensibility that prizes 
neatness, order and manicured landscapes. The 
tendency is to transfer this aesthetic to non-ur- 
ban areas, thereby creating pressure to drain 
“ugly” swamps, line up trees in a row, import al- 
ien species that diminish diversity, etc. Much of 
this has to do with a lack of awareness of how 
environments work in cities, in the countryside 
and in wild areas. 


If planners and others can respond to the need 
to increase environmental awareness as an inte- 
gral part of their work, and if aesthetic judge- 
ment can become less esoteric (the domain of 
the few with special training or “good taste’’) 
without becoming either totally subjective or 
overly “scientific” (taking account only of those 
facts which can be measured), then the opportu- 
nity to use it in environmental planning/man- 
agement can be considerable. 
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Case Study 46 
Visual Analysis of Overhead 
Transmission Corridors 


Submitted by Alan Vaughan, Parks Canada 
(formerly of Ontario Hydro) 


Landscapes have cultural significance. They 
represent a living visual record of our work and 
leisure habits; through observation we gain 
knowledge from this record concerning our- 
selves and the environment. Untouched areas 
form an essential foil to man-modified land- 
scapes. Certain human intrusions, such as trans- 
mission lines, can permanently alter the charac- 
ter of these landscapes, resulting in the loss of 
something valued. 


Accordingly, Ontario Hydro searched for a vis- 
ual analysis system that: (a) was based on a con- 
ceptual framework equally applicable at the 
provincial, regional and local levels of investiga- 
tion, (b) was relevant to the large diversity of 
Ontario landscapes, and (c) if applied by differ- 
ent personnel would result in similar conclu- 
sions. Since no single existing method satisfied 
the requirements, a new system was developed 
based on the premise that each area presents its 
own unique visual image and that a transmis- 
sion line will have a predictable effect on that 
image. Visual impact is defined as the predicted 
disruption to the existing image of an area 
caused by the proposed development. 


The resulting visual analysis system does not 
assign a relative degree of “beauty” to any area. 
Most people’s aesthetic judgements are based 
on emotional, cultural and historic factors. Valid 


Scenic Areas 


judgements of visual significance are limited by 
the length of time current values remain con- 
stant and by the congruence of the viewer’s 
judgement with the prevailing consensus. The 
system used by Ontario Hydro, therefore, is de- 
rived from the “process” by which people per- 
ceive and form visual images of their environ- 
ment. Working with the relevant factors that 
determine man’s relationship with his total vis- 
ual environment rather than a subjective con- 
cept of beauty makes it possible to formulate 
factual recommendations for the location of 
transmission corridors that will minimize unde- 
sirable changes. 


Three steps determine the perceived impact of a 
transmission line on the visual quality of the 
landscape. First, physical change to the charac- 
ter of the landscape is predicted; second, by con- 
sidering people’s variable attentiveness 

(i.e. sensitivity) and the identified degree of 
physical change from Step 1, the perceived im- 
pact on landscape character can be predicted; 
and third, consideration is given to the number 
of people who will view the visual disruption. 
The product of the visual analysis method is a 
map depicting areas where a transmission line 
could be located with least perceived change to 
landscape character. 


The method, transferrable to other types of de- 
velopment provided that trainable personnel 
are available, has gained the acceptance of other 
professionals and various interest groups as an 
appropriate technique for dealing objectively 
with visual resources when selecting locations 
for transmission corridors. The lack of specific 
public support for protecting the visual charac- 
ter of Ontario’s rural and natural landscape, 
however, has meant that visual resources gener- 
ally have not been prime determinants in the lo- 
cation of transmission corridors. Publics have 
not readily accepted the method, perhaps due to 
its complexity and the unconventional nature of 
an approach not based on “beauty”. 


Refer to: 
A Background Paper for the Workshop on Vis- 
ual Impact, Alan Vaughan, Ontario Hydro, 1973 


Contact: 

L. Harmeson 

Route and Site Selection Division 
Ontario Hydro 

700 University Ave. 

Toronto, Ont. M5G 1X6 

(416) 592-3979 
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Information Resources 


See also: 
1.2 Characteristics of En- 
vironmental Problems 


Appleyard, Donald, Lynch, 
Kevin and Meyer, John B. 
View From the Road. Cam- 
bridge, MA: MIT Press, 
1964. Hardcover, $20.00. 


Presents a “‘sequence experi- 
ence rotation” view applica- 
ble to urban settings espe- 
cially freeways. 


Bagley, M., “Aesthetic 
Impacts-Research and De- 
velopment”, in Hutchings, 
Bruce et al. (eds). 
Environmental Impact 
Analysis. University of IIli- 
nois at Urbana-Champaign, 
Dept of Architecture (104 
Architecture Building, Ur- 
bana, IL 61801), 1975. $5.00. 


A short article that arrives 
at three generalized conclu- 
sions about aesthetics in the 
planning process: (1) many 
U.S. agencies have been 
concerned with aesthetics 
for a long time but they still 
differ in their philosophical 
approaches; (2) there is a 
lack of any clearly defined 
aesthetic responsibility at 
different levels of planning; 
and (3) there is very little 
indication that any of the 
aesthetic assessment me- 
thods available for use are 
actually being tried. Elabo- 
rated in M. Bagley, 
Aesthetics in Environmen- 
tal Planning, U.S. Environ- 
mental Protection Agency, 
Office of Research and De- 
velopment (Washington, 
DC 20460), EPA 600/5-73- 
009, 1973. 


Battelle-Pacific Northwest 
Laboratories. A Technique 

_ for Environmental Decision 
Making Using Quantified 
Social and Aesthetic Values. 
Washington, D.C.: U.S. 
Atomic Energy Commis- 
sion, 1974. 189 pp. + app. 
Available from National 
Technical Information Ser- 
vice (5285 Port Royal Road, 
Springfield, VA 22161), 
BNWL-1787, $9.50. 


Annotated in 4.7 Energy 
Projects. 


Craik, Kenneth, ‘““Psycho- 

logical Factors in Landscape 

Appraisal”, Environment 

and Behavior, Sept. 1972, 
pp. 255-265. 


An overview of the state of 
the art of landscape ap- 
praisal and preference. 


Fabos, J.G., “An Analysis of 
Environmental Quality 
Ranking Systems’, in U.S. 
Dept. of Agriculture. 
Recreation Symposium 
Proceedings. U.S. Depart- 
ment of Agriculture, Forest 
Service, Northeast Forest 
Experimental Station (Up- 
per Darby, PA), 1971. 


Fines, K.D., “Landscape 
Evaluation: A Research 
Project in East Sussex”, 
Regional Studies, Vol.2, 
1960, pp. 41-55. 


Fuhriman, Jerry W. and 
Crozier, Edward. Planning 
for Wildlife and Man. 
Washington, DC: U.S. 
Dept. of the Interior, Fish 
and Wildlife Service, 1975, 
55 pp. Available from 

U.S. Government Printing 
Office (Supt. of Documents, 
Washington, DC 20402), 
Catalog No. 1 49.2: W64/8, 
$1.10 + 25% outside U.S.A. 


One of the objectives of this 
study was to provide in- 
sights into man’s reaction to 
the visual aspects of the 
wildlife area environment. 
Section 2, pages 15-45 pres- 
ents in a straightforward, 
practical way, a series of 
land design principles rela- 
tive to visual aspects of the 
environment: imageability, 
spatial structure, variety, 
views and vistas, domi- 
nance, sequence and envi- 
ronmental modifications. 


Hare, Richard, “Contrasting 
Methods of Environmental 
Planning”, in Peters, R.S. 
(ed.). Nature and Conduct. 
London: Macmillan, 1975. 


A useful discussion of the 
subjective/objective in envi- 
ronmental planning. Sub- 
jectivity, objectivity and 
quality are also explored in 
depth in the popular book 
Zen and the Art of Motorcy- 
cle Maintenance by Robert 
Pirsig (New York: Bantam 
Books, 1974). 


Harkness, Terence, “Visual 
Analysis Techniques: Out- 
fitting Your Tool Box”, in 
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Hutchings, Bruce et al 
(eds.). Environmental Im- 
pact Analysis. University of 
Illinois at Urbana-Champ- 
aign, Dept of Architecture 
(104 Architecture Building, 
Urbana, IL 61801), 1975. 
$5.00. 


Visual impacts have been 
difficult to include in the en- 
vironmental impact state- 
ment process under the U.S. 
National Environmental 
Policy Act due to lack of ex- 
plicit description, abstrac- 
tion notation, analytic im- 
pact organization, 
quantification/rating and 
objective evaluation. The 
article extensively lists and 
organizes the literature ac- 
cording to its applicability 
in impact assessment. 


Jacobs, Peter and Way, D. 
Visual Analysis of Land- 
scape Development. Har- 
vard Graduate School of De- 
sign, Dept. of Landscape 
Architecture (Cambridge, 
MA), 1968. 


Technique-oriented using 
vegetation and landform to 
measure the visual impact 
of development on the land- 
scape (e.g., how much alter- 
ation different types of 
landscapes can sustain). 
Provides urban/regional 
planners with criteria for 
constraining or comple- 
menting development. 


Krutilla, J.V. Evaluating 
Benefits of Environmental 
Resources with Special Ap- 
plication to Scenic 
Resources. University of 
Guelph, Centre for Re- 
sources Development 
(Guelph, Ont. N1G 2W1), 
publication No. 45, October 
1971. 45 pp. 


An economic perspective on 
visual assessment, this pa- 
per explains the rationale 
for measuring the value of 
scenic resources and then 
applies it to Halls Canyon. 


Krutilla, J.V. and Fisher, 
A.C. The Economics of Nat- 
ural Environments: Studies 
in the Valuation of Com- 
modity and Amenity 
Resources. Baltimore: John 
Hopkins University Press, 
1975. Paperback, 292 pp. 
$4.50. 


An economic approach to 
bringing scenic and amenity 
resources into an analytic 
valuation framework com- 
parable to that for extrac- 
tive resources. Part 1 is de- 
voted to theoretical and 
institutional considerations. 
Part 2 is a selection of U.S. 
case studies. 


Leopold, Luna, “Landscape 
Esthetics: A Method Quan- 
tifying Landscapes”, 
Natural History, Oct. 1969, 
pp. 37-44. 


Linton, D.L., “The Assess- 
ment of Scenery as a Natu- 
ral Resource’’, Scottish 
Geographical Magazine, 
Vol. 84, 1968, pp. 219-238. 


Litton, R.B. Forest Land- 
scape Description and In- 
ventories — A Basis for 
Planning and Design. U.S. 
Dept. of Agriculture, Forest 
Service, Southwest Forest 
and Range Experimental 
Station (P.O. Box 245, 
Berkeley, CA 94701), 1968. 
64 pp. 

Presents a method for objec- 
tively describing landscapes 
based on characteristics of 
both the landscape (form, 
spatial definition and light) 
and the landscape observer 
(distance, position and se- 
quence). These concepts are 
used to describe major land- 
scape types (panoramic, fea- 
ture, enclosed, focal, cano- 
pied, detail and ephemeral) 
and methods for landscape 
inventories. For a continua- 
tion of Litton’s work see: R. 
Burton Litton, Jr. et al, 
Water and Landscape — An 
Aesthetic Overview of the 
Role of Water in the 
Landscape, Water Informa- 
tion Center (7 High Hunt- 
ington, New York, NY), 
1974. 


Lynch, Kevin. The Image of 
The City. Cambridge, MA: 
MIT Press, 1960. Paper- 
back, 194 pp. $3.95. 


In this classic study of the 
form, structure, complexity 
and “imageability” of urban 
environments, Lynch iden- 
tifies five elements which 
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can be used to organize and 
catalogue the visual and 
functional patterns of an ur- 
ban environment: paths, 
along which an observer 
moves; edges, linear ele- 
ments which define areas or 
present barriers between 
them; districts, larger areas 
with common identifying 
characteristics; modes, dis- 
tinct strategic points or foci 
of activities; and 
landmarks, important refer- 
ence points. 


Rapoport, Amos, “Environ- 
mental Cognition in a 
Cross-Cultural Perspective”, 
in Moore, Gary T. and Gol- 
ledge, R.G. Environmental 
Knowing: Theories, Re- 
search and Methods. 
Stroudsburg, PA: Dowden, 
Hutchinson & Ross, 1976. 
Hardcover, 441 pp. $14.95. 


Sargent, Frederic O. Rural 
Environmental Planning. 
American Society of Plan- 
ning Officials (1313 East 
Sixtieth St., Chicago, IL 
60637), 1976. Paperback, 
199 pp. $7.00. 

Chapter IX, “Aesthetics 
Planning”, presents ten con- 
cepts and practices which 
are useful in maintaining an 
alternative environment 
through land use planning. 
Annotated further in 1.3 
Characteristics of Environ- 
mental Planning. 


Sarnoff, Henry, “Measuring 
the Attributes of the Physi- 
cal Environment”, in Lang, 
Jon et al (eds.). Designing 
for Human Behavior. 
Stroudsburg, PA: Dowden, 
Hutchinson and Ross, 1974. 
Hardcover, $11.95. 


Shafer, E., Hamilton, J.F. 
and Schmidt, E.A., “Natu- 
ral Landscape Preferences: 
A Predictive Model”, 
Journal of Leisure 
Research, Vol. 1, 1969, 

pp. 1-19. 


Simonds, John O. 
Earthscape: A Manual of 
Environmental Planning. 
New York: McGraw-Hill, 
1978. Hardcover, 340 pp. 
$24.95. 


Chapter 4, “The Visible 
Landscape’, includes a 
nine-page illustrated case 
study of visual-resources im- 
provement and preservation 
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in the city and region of 
Chattanooga/ Hamilton 
County, Tennessee. 


Tetlow, R.J. and Sheppard, 
S.R.J. Visual Resources of 
the Northeast Coal Study 
Area, 1976-1977. B.C. Min- 
istry of the Environment, 
Resource Analysis Branch 
(Parliament Buildings, Vic- 
toria V8V 1X4), Sept. 1977. 
104 pp. 


This report, part of a series 
on the northeast coal study, 
contains the first applica- 
tion of a form of visual unit 
analysis which had not been 
implemented previously in 
British Columbia. Visual 
landscape units are defined 
on the basis of a range of 
physiographic and vegeta- 
tion criteria. Within one 
unit, zones are identified 
with different degrees of 
vulnerability to visual intru- 
sion and other developmen- 
tal impacts. See also: 

R. Horner, Visual Resources 
of the Northeast Coal Study 
Area, 1977-1978, in prepara- 
tion, a sequel to Tetlow and 
Sheppard. The second re- 
port attempts to link visual 
unit analysis and the vari- 
ous biophysical land classifi- 
cations (terrain, soils, vege- 
tation) which are used in 
B.C. The objective is to pro- 
duce interpretive legends for 
scenic quality and visual 
vulnerability at both the 
macro-regional scale (physi- 
ographic region, vegetation 
zone) and the micro-re- 
gional scale (terrain/soils 
unit, vegetation unit). 


Tunnard, Christopher. A 
World With a View: An In- 
quiry into the Nature of Sce- 
nic Values. New York: Yale 
University Press, 1968. 
Hardcover, 193 pp. $15.00. 


“A world with a view”, to 
the author, is a world in 
which an aesthetic sensibil- 
ity is allowed to assert itself, 
not only in the preservation 
of the past but also in the 
care we give to the develop- 
ment of the modern land- 
scape. This book surveys 
this problem historically 
and articulates Tunnard’s 
understanding of what must 
be done to create and 
maintain an aesthetic 
sensibility. 
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University of Guelph, Cen- 
tre for Resources Develop- 
ment. Location Hydro. The 
Centre (Guelph, Ont. 

N1G 2W1), n.d. (about 
1976). 166 pp. 


This massive report, pre- 
pared for Ontario Hydro, 
was designed to provide in- 
formation on how and 
where to locate overhead 
electric power transmission 
lines to minimize environ- 
mental impact. Handsomely 
presented in text, maps and 
illustrations, the report de- 
votes the bulk of its atten- 
tion to scenic resources 
(Chapter 3, “Visual Impacts 
and their Evaluation: Phys- 
ical Design’’, pp. 30-124). 
The study develops an eval- 
uation process for meas- 
uring the visual impact of 
OH lines, similarly formu- 
lates a comprehensive in- 
ventory process, integrates 
these two processes into a 
framework for locating OH 
lines to minimize visual im- 
pacts, works out appropriate 
locational criteria, and ex- 
presses all of the foregoing 
as a unified visual impact 
method. The study con- 
cludes that the visual im- 
pact of OH transmission 
lines could be significantly 
reduced by proper location 
and design based on an un- 
derstanding of the visual re- 
lationship between a trans- 
mission line and the 
character of each landscape 


type. 


U.S. Forest Service. Forest 
Landscape Management. 
Vol. 1. U.S. Dept. of Agricul- 
ture, Forest Service, North- 
ern Region (La Grande, Ore- 
gon), Feb. 1972. 137 pp. 
National Forest Landscape 
Management. Vol. 1. Feb. 
1973. 76 pp. Available from 
U.S. Government Printing 
Office (Supt. of Documents, 
Washington, DC 20402), 
$1.80 + 25% outside U.S.A. 
National Forest Landscape 
Management: Utilities. Vol. 
2. July 1975. 147 pp. Avail- 
able from U.S.G.P.O., $3.55 
+ 25% outside U.S.A. 


Three volumes that address 
visual aspects of forest man- 
agement with wider applica- 
tion to other forms of envi- 
ronmental planning and 
management. The 1972 vol- 
ume discusses how we see 
visual resources (distin- 
guishing between seeing and 
perceiving). It describes six 
landscape management al- 
ternatives: preservation, en- 
hancement, retention, dete- 
rioration, destruction, and 
rehabilitation. Three topic 
areas — timber harvest, 
roads and structures — are 
examined in terms of visual 
effects analysis and land- 
scape management techni- 
ques. The 1973 report de- 
fines basic concepts of 
landscape management (the 
planning and design of the 
visual aspects of multiple- 
use management) illus- 
trated with examples from 
forests. The 1975 report 
aims at a mode of planning, 
design and of utilities that 
will visually harmonize 
them with or subordinate 
them to the landscape. 
Chapters deal with planning 
a utility system, visual char- 
acteristics of utilities, visual 
dominance elements and 
utilities, visual impacts on 
the landscape, examples of 
utility installations (gasline, 
electric transmission line, 
microwave systems and 
water-collection systems) 
and technical aspects of the 
foregoing utilities. 


Wright, G., “Appraisal of 
Visual Landscape Qualities 
in a Region Selected for Ac- 
celerated Growth”, 
Landscape Planning, Vol. 1, 
1974, pp. 307-327. 


Yeomans, W.C. Landscape 
Architecture and the Visual 
Resource. B.C. Environ- 
ment and Land Use Com- 
mittee Secretariat (Parlia- 
ment Buildings, Victoria 
V8V 1X4), 1975. 28 pp. 


This document, prepared for 
the provincial government, 
was intended to be an intro- 
ductory manual of visual 
management concepts, prin- 
ciples and elements. U.S. 
Forest Service experience 
contributed strongly to the 
report. 
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Yeomans, W.C. 
Spallumcheen: The Visual 
Environment — A Land- 
scape Sensitivity Analysis. 
B.C. Agricultural Land 
Commission (4333 Ledger 
Ave., Burnaby, B.C. 

V5G 3V2), n.d. 120 pp. 
Available from Queen’s 
Printer, Province of British 
Columbia (Parliament 
Buildings, Victoria, B.C.), 
$10.00. 


This study originated from 
concern, expressed by Spal- 
lumcheen municipality 
(southern interior of the 
province) to the B.C. Agri- 
cultural Land Commission 
in 1975, that encroaching 
urbanization might destroy 
the character of their rural 
environment. The study de- 
velops the Visual Resource 
Management System (a- 
dapted from the U.S. Forest 
Service) and presents a 
working model for commu- 
nity planning in harmony 
with the environment. 


Zube, E., “Scenery as a Nat- 
ural Resource: Implications 
of Public Policy and Prob- 
lems of Definition, Descrip- 
tion and Evaluation”, 
Landscape Architecture, 
Vol. 63, 1973, pp. 126-232. 


Zube, E., Brush, R.O. and 
Fabos, J.G. Landscape As- 
sessment: Values, Percep- 
tions and Resources. 
Stroudsburg, PA: Dowden, 
Hutchinson & Ross, 1975. 
Hardcover, 367 pp. $35.00. 


This book contains 21 pa- 
pers, comprising a state-of- 
the-art review of landscape 
assessment, organized 
around three major themes: 
values, perceptions and re- 
sources. The section on the 
former focuses on qualita- 
tive values associated with 
the landscape from the per- 
spectives of history, human- 
ism, design, conservation 
and economics. The section 
on perception emphasizes 
human responses to the vis- 
ual landscape. The resources 
section deals with models 
developed for landscape 
planning and management 
including general ap- 
proaches to landscape as- 
sessment and specific mod- 
els related to the impact of 
highways and recreation on 
visual resources. 
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3.6 Environmentally 
Sensitive Areas 


Certain lands and related resources at the local, 
regional, national and international scales are 
deemed especially significant, either because un- 
controlled human activities are liable to degrade 
them and perhaps destroy the values they rep- 
resent, or because they are hazardous to human 
life and property. Such areas have numerous la- 
bels — environmentally sensitive, critical, natu- 
ral, remnant and so on - which reflect the diffi- 
culty in defining “sensitivity” (concerning the 
characteristics of the environmental resource) 
and “‘significance”’ (which reflects a value placed 
on it). Among the classifications that have been 
developed are the following: 


l. Fragile lands: requiring protection from hu- 
man activity. These include shorelines of 
oceans/lakes/streams, wetlands, rare geo- 
logic formations, irreplaceable woodland re- 
sources, certain wildlife habitats, nesting 
grounds or migratory stop-over points, and 
areas of rare or endangered flora and fauna. 
Recently some of these have blocked major 
construction projects; TVA’s huge Tellico 
Dam Project on the Little Tennessee River 
was stopped when the sand darter, a 3 inch 
perch, was found to exist only in these 
waters. 
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Z: 


Hazard lands: requiring man to be pro- 
tected from the natural environment. Ex- 
amples are floodplains, steep or unstable 
slopes, landslide-prone areas, and zones of 
high seismic or volcanic activities. 


Renewable resource areas: where the natu- 
ral environment needs to be protected from 
human activities in order to safeguard re- 
lated human use. Included in this category 
are aquifer recharge zones (their “develop- 
ment” might end up polluting the water 
supply), prime agricultural land, mineral re- 
source areas, forest lands, and areas particu- 
larly productive for fish and terrestrial 
wildlife. 


Cultural resources: areas that require pro- 
tection from man’s use but, compared with 
(3), are less easily justified on economic 
grounds. This includes areas of outstanding 
scenic value, areas of particular scientific or 
educational value, certain recreational re- 
sources, and lands containing unique histor- 
ic, archaeological and architectural 
resources. 
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The environmentally sensitive area approach is 
relatively easy for planners to accept because it 
is a land-use concept. But it poses certain proce- 
dural problems in practice: 


Identification: establishing appropriate crite- 
ria to define “environmentally sensitive area” 
and to determine what falls inside and out- 
side this classification. Criteria must be spe- 
cific enough to be used in the field where 
boundaries have to be identified and re- 
sources inventoried, as well as being legally 
and politically defensible within the limits of 
available data, knowledge and time (short- 
term quick-and-dirty studies often miss rare 
and endangered species, for example). 


Acquisition and/or regulation: acquiring all 
or part of the development rights to such 
areas and ensuring that their use is limited to 
activities compatible with their continued 
functioning and existence. Again, this must 
be done in ways that will stand up in court, in 
the political arena and at budget time. Mu- 
nicipalities are experimenting with perform- 
ance standards, transfer of development 
rights and environmental analyses/ assess- 
ments in designated environmentally sensi- 
tive areas. 


Management: ensuring the ongoing function- 
ing of the valued natural system or feature 
(e.g. few woodlots can just be left alone). This 
involves having the capability to monitor 
changes (in the productivity of a marsh, for 
example) and to take necessary corrective 
measures. 


One important consideration is to implement an 
integrated environmentally sensitive area pro- 
gram, not merely parts of one. Identifying eco- 
logically unique areas, for example, may do 
more harm than good if people rush out to see 
them or speculators buy them up; the other ele- 
ments of the ESA Program must also be ready 
to be put in place. This raises a further problem: 
municipalities often do not possess the neces- 
sary powers to acquire or regulate development 
in sensitive areas, outside of floodplains and 
public open space. 


A final factor to consider is the interrelatedness 
of environmental sensitivity and significance at 
various scales, from local through to global. Co- 
operative and co-ordinative efforts are essential 
here. 
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Case Study 47 

Warbler (Byron) Woods, 

London, Ontario 

Submitted by Stewart Hilts, University of 
Western Ontario 


The controversy over proposed development in 
this 150-acre rolling woodland on the edge of 
London illustrates the problem of defining “‘sen- 
sitive” as opposed to “significant”. About a 
third of the wooded area is sensitive in the sense 
of hazardous, with steep slopes (over 15%), 
streams and seepage. An environmental study 
prepared for the developer designated 66 acres 
as open space. Several local groups, however, 
claim that the entire area is sensitive in the 
sense of significant. 


The development will likely be held up for some 
time due to the resulting controversy. Elected 
representatives and the developer are ready to 
accept the “sensitive” argument but not the 
“significant” one even though (a) the latter is 
used by the Ontario Ministry of Natural Re- 
sources, and (b) recent studies have suggested 
that Warbler Woods is one of the four highest- 
quality natural areas in London and one of the 
six highest in Middlesex County. 


Contact: 

Stewart Hilts 

Dept. of Geography 
University of Western Ontario 
London, Ont. N6C 4C4 

(519) 679-6001 


Case Study 48 
An Approach to Environmentally 
Sensitive Areas 


The Regional Municipality of Waterloo has 
adopted the following list of criteria for environ- 
mentally sensitive areas in its Official Plan: 


a. The occurrence of significant, rare or endan- 
gered indigenous species within the desig- 
nated area. 


b. The identification of plant and/or animal 
associations and/or landforms that are unu- 
sual or of high quality regionally, provin- 
cially or nationally. 


c. The classification of the area as one which is 
large and undisturbed, thereby potentially 
affording a sheltered habitat for species that 
are intolerant of human disturbance. 
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d. The classification of the area as one that is 
unique, with limited representation in the 
Region, or a small remnant of once-larger 
habitats that have virtually disappeared. 


e. The classification of the area as one contain- 
ing an unusual diversity of plant and animal 
communities due to a variety of geomorpho- 
logical features, soils, water and microcli- 
matic effects. 


f. The identification of the area as one that 
provides a linking system of undisturbed 
forest for the movement of wildlife over a 
considerable distance. 


g. The performance of the area in serving a vi- 
tal ecological function, such as maintaining 
the hydrological balance over a wide area 
providing natural water storage or recharge. 


h. The recognition of the area as one demon- 
strating any of the foregoing qualities but 
suffering reduction of its uniqueness or rare- 
ness by the intrusion of human activities. 


Contact: 

Mark B. Stagg, MCIP 

Director of Planning 

Regional Municipality of Waterloo 
Marsland Centre 

Waterloo, Ont. 

(519) 885-9533 


Case Study 49 

ESA Program for Ottawa-Carleton 
Submitted by Stewart Hamill, National Capital 
Commission 


The Regional Municipality of Ottawa-Carleton 
(RMOC), as part of its official regional plan, ini- 
tiated a program for environmentally sensitive 
areas called the River Corridors-Conservation 
Areas Project. With no biologist on staff and lit- 
tle knowledge of ESAs in the region, the RMOC 
in 1974 asked for input. The Ottawa Field Natu- 
ralists Club provided a hastily prepared list of 
areas with brief descriptions. The RMOC ac- 
cepted this list and included it in its official 
plan, then hired a local professor to do an eco- 
logical inventory of these areas. RMOC plan- 
ners revised the list and proposed a system of 
ESAs. The Conservation Committee of the 
Field Naturalists Club responded by providing 
additional information to support its original 
designations. 


Meetings have been held to receive input from 
the public. Reaction has been strong and ad- 


Environmentally Sensitive Areas 


verse. Owners of land designated for conserva- 
tion feel that the value of their property will be 
decreased while conservationists argue for inclu- 
sion of areas which were not designated or were 
de-designated. The plan now awaits an Ontario 
Municipal Board decision. 


Refer to the following documents, available 
from the Regional Municipality of Ottawa- 
Carleton (address below): 


C. Billington, Ecological Studies of Conserva- 
tion-Recreation Areas in the Regional Munict- 
pality of Ottawa-Carleton, Addendum to the 
Second Report (Sept. 1976), 1977. 


R.M. Reed, An Ecological Study of Conserva- 
tion-Recreation Areas in the Regional Munici- 
pality of Ottawa-Carleton, 1975, and R.M. Reed 
et al., Ecological Studies of Conservation-Recre- 
ation Areas in the Regional Municipality of 
Ottawa-Carleton, 1976. 


R.M.O.C., Conservation Lands in 
Ottawa-Carleton, 1977 with Technical Appendix 
and 5 Background Papers. Ottawa and Rideau 
Rivers and Shores in Ottawa-Carleton, 1978. 


Available from the Ottawa Field Naturalists 
Club (Box 3264, Postal Station C, Ottawa 
K1Y 5J6): 


O.F.M.C., The Ottawa Field Naturalists Club 
Proposal for the Retention of the South Glouces- 
ter (Blais Road) Conservation Area, 1978, and 
Response to the Conservation Lands Report of 
the Regional Municipality of Ottawa-Carleton, 
1978. 


Contact: 

Nigel Brereton 

Planning Dept. 

Regional Municipality of Ottawa-Carleton 
222 Queen St. 

Ottawa, Ont. K1P 5E4 

(613) 563-2643 


Ms. Joyce Reddoch 

548 Rivershore Crescent 
Ottawa, Ont. K1J 7Y7 
(613) 749-5363 


Charles C. Billington 

Rideau Valley Conservation Authority 
Manotick, Ont. KOA 2NO 

(613) 692-3571 


Stewart E. Hamill 

National Capital Commission 
48 Rideau St. 

Ottawa, Ont. KIN 8K5 

(613) 995-8641 
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Case Study 50 
ESA Activity in P.E.I. 


Prince Edward Island has formed a Natural 
Areas Advisory Committee to identify signifi- 
cant and sensitive natural areas in that prov- 
ince. The committee could be a useful contact 
for anyone working in this field, and would ap- 
preciate hearing from such practitioners. 


Contact: 

Daryl! Guignon 

Chairman 

Natural Areas Advisory Committee 
c/o Land Use Service Centre 

Box 2000 

Charlottetown, P.E.I. C1A 7N8 


ESA Activity in Southern Ontario 


Groups in several counties and regions in south- 
ern Ontario have recently studied “environmen- 
tally sensitive” or “natural” areas and produced 
reports aimed at local planning officials. Re- 
search is ongoing in the London, Middlesex, Ox- 
ford, Grey, Manitoulin, Waterloo, Brent, Hamil- 
ton-Wentworth, Niagara, Peel, Halton, 
Toronto, York, Wellington, Northumberland 
and Ottawa-Carleton areas. 


Contact: 

Paul Eagles or George Francis 
University of Waterloo 

Faculty of Environmental Studies 
Waterloo, Ont. N2L 3G1 

(519) 885-1211 


Stewart Hilts 

Dept. of Geography 
University of Western Ontario 
London, Ont. N6A 5C2 

(519) 679-3938 


Case Study 51 

Environmentally Sensitive Areas in Two 
Municipal Plans 

Submitted by Ken Whiteford, County of Perth 


The County of Perth in southwestern Ontario 
has few environmentally sensitive areas due to 
substantial agricultural use of the land. Such 
areas that remain, therefore, are all the more 
important, for a variety of reasons including 
aesthetics and groundwater recharge/retention. 
To protect existing natural environment compo- 
nents still capable of being preserved, two re- 
cently completed Central Perth and North 
Perth Official Plans have included a “Natural 
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Preservation” designation. It includes all land- 
water combinations that are biologically signifi- 
cant and fragile environments that are sensitive 
to develoment and other human use. Data from 
the International Biological Program and the 
provincial Ministry of Natural Resources were 
used to identify the ESAs; the County does not 
have such information on hand. Each plan sets 
out a number of policies especially applicable to 
ESA management. 


It is too early to assess the effectiveness of this 
approach. Problems are anticipated with imple- 
mentation of the policies, especially the applica- 
tion of development controls. Presumably ESAs 
will be subject to environmental assessment 
prior to any decision by planning boards and 
municipal councils concerning development pro- 
posals in or near these areas. 


The approach used in Central and North Perth 
is applicable to other planning jurisdictions. But 
means will have to be found to overcome the 
problems associated with lack of data for ESA 
identification and with implementation if rural 
municipalities with small planning operations 
are to move beyond the initial step of 
designation. 


Contact: 

K. Whiteford 

Planning Director 

County of Perth Planning Office 
County Court House 

1 Huron Street 

Stratford, Ont. N5A 5S4 

(519) 273-3511 
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Information Resources 


See also: 

2.3 Water Quality 
2.5 Vegetation 

2.6 Wildlife and Fish 
5.2 Information 

5.4 Plans 


Allen, P.F.L., Gates, C., and 
Thompson, J.P. An Account 
of Natural Area Program- 
mes: Implications for 
Ontario. York University, 
Faculty of Environmental 
Studies (4700 Keele St., 
Downsview, Ont. M3J 2R2), 
May 1976. 135 pp. Unpub- 
lished; check with Re- 
sources Centre. 

This study, by three gradu- 
ate students, includes a 
discussion of natural area 
concepts, international pro- 
grams aimed at conserva- 
tion, provincial policies to- 
wards natural areas across 
Canada, and implications 
for Ontario. 


Billington, C. and Tozer, 
E.W. Ecological Inventory 
of NCC Urban Corridors. 
National Capital Commis- 
sion (48 Rideau St., Ottawa 
KIN 8KS5), Aug. 1977. 

101 pp. 


The Regional Municipality 
of Ottawa-Carleton pro- 
poses to use, for bus transit 
purposes, certain linear cor- 
ridors acquired by NCC for 
its parkway system. Some 
corridors contain environ- 
mentally sensitive areas 
with significant plant spe- 
cies, plant associations and 
urban wildlife habitats. This 
report, prepared by the 
NCC’s Interpretation and 
Conservation Section, pro- 
vides information and 
places priorities on ecologi- 
cal resources in the corri- 
dors. However, ecological 
considerations do not seem 
to be receiving adequate 
consideration in decisions 
concerning use of the corri- 
dors. See also Case Study 
49. 


Burton, Ian, Kates, Robert 
F. and White, Gilbert F. 
The Environment as 
Hazard. New York: Oxford 
University Press, 1978. Pa- 
perback, 240 pp. $5.95. 


This book first examines 
whether human activities 
are increasing the types and 
extent of environmental 
hazard (flooding, drought, 
cyclones, earthquakes, etc.). 
The authors conclude that 
the natural environment is 
indeed becoming more haz- 
ardous in complex ways that 
defy easy reversal. The con- 
cept of “hazard”’ is then de- 
fined and the patterns of 
human response — ways in 
which people make choices 
and cope with extreme 
events — are described with 
examples from around the 
world. The process of hu- 
man occupation of hazard- 
ous areas is examined from 
individual and collective 
perspectives. National pol- 
icy to foster or prevent cer- 
tain actions by individuals 
and groups is investigated, 
as well as international ac- 
tion. The book concludes by 
re-examining natural ex- 
tremes and social resilience. 


Canadian Institute of Fores- 
try, “Canadian Institute of 
Forestry Policy for Selec- 
tion, Protection and Man- 
agement of Natural Areas’, 
Forestry Chronicle, Vol. 48, 
No. 1, 1972, pp. 1-3. 


Conservation Council of On- 
tario. Natural Areas Bylaw. 
Discussion Draft. CCO (45 
Charles St. E., Toronto 
M4Y 182), n.d. 4 pp. 


The Council has been work- 
ing with a number of indi- 
viduals and groups, includ- 
ing the Canadian 
Environmental Law Associ- 
ation, to formulate a proto- 
type municipal bylaw for 
the designation, protection 
and management of locally 
significant natural areas in 
Ontario. 


Council of State Govern- 
ments. State of the Art for 
Designation of Areas of 
Critical Environmental 
Concern. Council of State 
Governments (Iron Works 
Pike, Lexington, KY 40511), 
Dec. 1974. 52 pp. $2.00. 


Provides a definition of 
areas of critical environmen- 
tal concern, briefly discusses 
the state-of-the-art in plan- 
ning for such areas and re- 
views selected state pro- 
grams (Florida, Wisconsin, 
New York and California). 
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Dasmann, R.F., “Towards a 
System for Classifying Nat- 
ural Regions of the World 
and their Representation by 
National Parks and Re- 
serves”, Biological Conser- 
vation, July 1973, 

pp. 114-117. 


Federation of Ontario Natu- 
ralists. Nature Reserves 
Manual. FON (1262 Don 
Mills Road, Don Mills, Ont. 
M3B 2W7), 1971. $1.00. 


Francis, G.R. and Eagles, 
P.F.J. (eds.). Environmen- 
tally Sensitive Areas Study. 
Regional Municipality of 
Waterloo (Marsland Centre, 
Waterloo, Ont. N2J 4G7), 
1975. 99 pp. 


In 1974 the Regional Munic- 
ipality of Waterloo desig- 
nated about 70 remnant 
natural areas as environ- 
mentally sensitive as part of 
the preparation of an envi- 
ronmental policy for the Re- 
gional Official Policies Plan. 
This study builds on that 
work in three ways: by pro- 
viding more information on 
some of the areas (verified 
in the field); by developing a 
computerized system for 
recording data on the Re- 
gion’s flora for comparison 
with data from the areas 
designated as environmen- 
tally sensitive, and by re- 
viewing the existing legisla- 
tive framework in Ontario 
for its effect on the protec- 
tion and management of en- 
vironmentally sensitive are- 
as. See also: G.R. Francis, 
“Pieces of Green: A Re- 
gional Policy to Protect 
Remnant Natural Areas’, 
Ontario Naturalist, Oct. 
1977; and Parsons, below, 
which includes Francis’ pa- 
per, ‘““Some Perspectives on 
Conserving a System of 
Remnant Natural Areas in 
Southern Ontario”. 


Franson, R. The Legal As- 
pects of Ecological Reserve 
Creation and Management 
in Canada. International 
Union for Conservation and 
Natural Resources (1110 
Morges, Switzerland), 
IUCN Environmental Pol- 
icy and Law Paper No. 9, 
1975. 


Gelback, F.R., “Investiga- 
tion, Evaluation and Prior- 
ity Ranking of Natural 
Areas’’, Biological 
Conservation, Vol. 8, 1976, 
pp. 79-88. 


Kirk, Malcolm. Techniques 
for the Preservation of Nat- 
ural Areas. Outdoor Art and 
Science School (375 Edin- 
burgh Rd. S., Guelph, Ont. 
N1G 2K7), 1978. 38 pp. 
$2.50. 


Discusses the definition of a 
natural area, organizing a 
natural area survey and 
managing natural areas. 
Nine Ontario case histories 
are presented briefly. The 
report then examines the 
handling of an issue, provin- 
cial responsibilities, environ- 
mental assessment and the 
Ontario Heritage Founda- 
tion. Appendices include a 
list of environmental organi- 
zations in Ontario, ESA pol- 
icy guidelines, a “Life Sci- 
ence Inventory Checklist” 
and an article, “Wetlands 
Down the Drain”. 


Krajina, V.J. et al. 
Ecological Reserves in Brit- 
ish Columbia. Canadian 
Committee for the Interna- 
tional Biological Program- 
me, 1974. 


In response to vanishing 
unique and representative 
landscapes, a group of biolo- 
gists in British Columbia 
began lobbying the provin- 
cial government in 1968 for 
the establishment of a sys- 
tem of ecological reserves (a- 
reas for scientific and re- 
source management 
research, landscapes large 
enough to maintain wild 
gene pools of different spe- 
cies, samples of native flora 
and fauna for comparison 
with actively managed are- 
as, outdoor learning re- 
sources). The Ecological Re- 
serves Act, passed in 1971, 
reserves Crown land parcels 
for the above purposes. By 
1974, 55 reserves with a 
combined area of 364 km? 
had been established by Or- 
der in Council; although 
their protection is not abso- 
lutely guaranteed, this 
Crown land has been the 
least touchable by resource 
industries. The ecological re- 
serves program, including 
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detailed selection criteria 
and references, is described 
by the above report. Con- 
tact the National Research 
Council, Associate Commit- 
tee on Ecological Reserves 
(address under NRC). 


Lang, Reg and Armour, Au- 
drey. Municipal Planning 
and The Natural 
Environment. Toronto: On- 
tario Planning Act Review 
Committee, 1977. 90 pp. 
Available from Ontario Gov- 
ernment Bookstore (880 
Bay Street, Toronto 

M7A 1N8), $1.25, cheque 
payable to Treasurer of 
Ontario. 


This report, which examines 
the natural-environment 
component in Ontario offi- 
cial (municipal develop- 
ment) plans, found the use 
of environmentally sensitive 
areas to be increasingly 
common at the level, al- 
though the emphasis is 
heavily on hazard lands. It 
recommends (pages 52-55) 
new legislation to allow mu- 
nicipalities to create “Envi- 
ronmental Protection Are- 
as’, favoured over the more 
ambiguous “environmen- 
tally sensitive areas”. Anno- 
tated further in 1.3 Charac- 
teristics of Environmental 
Planning. 


Man and Biosphere 
Program. Task Force on 
Criteria and Guidelines for 
the Selection of Biosphere 
Reserves in Canada. MAB 
(Environment Canada, Ot- 
tawa K1A 0H38), 1974. 


Mosquin, T. and Suchal, C. 
(eds.). Canada’s Threatened 
Species and Habitats. Cana- 
dian Nature Federation 
(203-75 Albert St., Ottawa 
K1P 6G1), 1976. 185 pp. 
$8.00. 

Proceedings of the Sympo- 
sium on Canada’s Threat- 
ened Species and Habitats, 
Ottawa, 20-24 May 1976. A 
collection of 38 short papers 
including three on the pro- 
tection of natural habitats. 
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National Research Council, 
Associate Committee on 
Ecological Reserves. 
Newsletter, Nov. 1977. 
Available from the Commit- 
tee (Montreal Road, Ottawa 
KIA OR6), Cyril D. Doucet, 
Secretary. 


The Newsletter’s purpose is 
to disseminate information 
on the status of ecological 
reserves in each of Canada’s 
10 regions — carrying on the 
work of the Conservation of 
Terrestrial Communities 
Subcommittee of the Inter- 
national Biological Pro- 
gramme — and to report pro- 
gress and frustrations 
experienced in establishing 
such reserves. The Novem- 
ber 1977 issue consists of the 
Associate Committee’s 
1976-77 annual report to- 
gether with a brief report 
from each region. The Com- 
mittee has also published 
Canadian National Direc- 
tory of IBP Areas, Second 
Edition, 1968-75, 1977. 


Natural Hazards Research 
and Application Informa- 
tion Center. Computerized 
Information Retrieval Serv- 
ices Containing Natural 
Hazards Literature. The 
Center (University of Colo- 
rado, Institute of Beha- 
vioural Science, Boulder, 
CO 80309), n.d. 7 pp. 


Describes a number of com- 
puterized indices which list 
sources on natural hazards. 
One of the Centre’s various 
activities. 


Nepean, Township of. Jock 
River Corridor — Technical 
Report and Discussion 
Paper. The Township (3825 
Richmond Road, Ottawa 
K2H 5C2), 1976. 82 pp. 


Rapid urban development is 
putting pressure on the en- 
vironmental resources of the 
Jock River Valley, near Ot- 
tawa. Nepean’s Official Plan 
states that the Township’s 
policy is “to obtain open 
shoreline wherever feasible 
and desirable for public pur- 
poses and to retain the over- 
all rural and/or open space 
character of the lands”. This 
study was to determine 
measures necessary for con- 
serving amenity resources of 
the Jock River corridor, to 


Selected Environments 


examine its ecological char- 
acteristics, to ascertain its 
recreational potential, and 
to integrate corridor plan- 
ning with other relevant 
planning in the municipal- 
ity. The report provides nec- 
essary background informa- 
tion, then gives analysis 
results and conclusions with 
respect to water quality and 
quantity, land conservation, 
recreation and implementa- 
tion. 


Nettleship, David and 
Smith, Pauline. Ecological 
Sites in Northern Canada. 
Available from Federation 
of Ontario Naturalists 
Bookshop (8-10, 75 Albert 
St., Ottawa K1P 1G6), 1975. 
Paperback, $3.75. 


A listing of 71 biologically 
important areas designed to 
assist in land-use planning 
in the Arctic. 


Ontario Ministry of Natural 
Resources. Environmental 
Protection Areas. Dec. 1963. 
Hazard Lands. June 1975. 
MNR (99 Wellesley St. W., 
Toronto M7A 1W3) 


Two papers that describe 
the Ministry’s approach to 
environmental protection 
areas and (as a subset) haz- 
ard lands. Highly influential 
with municipalities. 


Parson, Helen E. (ed.). 
Natural Areas: Identifica- 
tion, Dedication and Man- 
agement and Student Sym- 
posium on Natural Area 
Studies. Wilfrid Laurier 
University, Dept. of Geogra- 
phy (Waterloo, Ont. 

N2L 3C5), 1978. Paperbach, 
90 pp. $2.00. 


A special publication in the 
Geographical Inter-Univer- 
sity Resource Management 
Seminar series containing 
papers from the March 1978 
seminar and associated stu- 
dent symposium. The vol- 
ume includes abstracts of 
current Ontario-oriented re- 
search of nine students (sen- 
sitive areas concept, na- 
tional landmark 
preservation, land resource 
planning on the Oak Ridges 
Moraine, Delphi approach 
to planning natural areas, 


identifying vegetation com- 
munities, evaluating natural 
areas in the Don Valley, 
natural areas in London, 
Regional Waterloo’s ESA 
program, and natural area 
preservation in Grey and 
Bruce Counties). Also the 
key address, ‘““Some Per- 
spectives on Conserving a 
System of Remnant Natu- 
ral Areas in Southern On- 
tario” a critique of it, anda 
paper on political aspects of 
natural area conservation. 


P.E.I. Provincial Planning 
Division, Land Use Service 
Centre. Offshore Islands 
Study. The Centre (P.O. Box 
2000, Charlottetown, P.E.I. 
C1A 7N8), June 1977. 36 pp. 
and app. 


This study was carried out 
in response to increased 
public concern over the fu- 
ture of Prince Edward Is- 
land’s offshore islands. Ex- 
tensive primary research led 
to the rating of each island 
according to its “sensitivity” 
to development (from ex- 
tremely high, such as an is- 
land largely composed of 
wetlands and representing a 
significant nesting area for 
waterfowl, through a five- 
category scale to extremely 
low) and its ‘development 
potential” (for agriculture, 
forestry, housing/cottage 
and outdoor recreation). 
Specific management rec- 
ommendations are made for 
each island. 


Priddle, George B. (ed.), 
“Canadian Wildland Re- 
sources: The Role and Man- 
agement of Wildlands asa 
Natural Resource”, Contact 
(University of Waterloo, 
Faculty of Environmental 
Studies), Vol. 10, No. 1, 
Spring 1978. 

Special issue on wildland re- 
sources. Articles, all Can- 
ada-oriented, deal with: the 
meaning of wilderness; wild- 
lands; carrying capacity 
standards for wildland are- 
as; wildland policy forma- 
tion; legal tools for protect- 
ing privately owned 
wilderness areas; the wilder- 
ness controversy in Ontario; 
Regional Municipality of 
Waterloo’s policy for rem- 
nant natural areas and wild- 
land education. 
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Regional Municipality of 
Halton, Planning Dept. 
Environmentally Sensitive 
Area Study. The Depart- 
ment (1151 Bronte Road, 
Oakville, Ont. L6J 4Z3), 
1978. 261 pp. $15.00. 


Extensive study of the 
ESAs within the Region. 
The report outlines the pro- 
cess of ESA identification, 
including performance crite- 
ria used and interpretation; 
overviews the municipality’s 
ESA policy; describes the 
environment of the region; 
and documents in detail 
each of the 38 ESAs. 


Regional Open Space Task 
Force. Areas of Critical En- 
vironmental Concern. Asso- 
ciation of Bay Area Govern- 
ments (Hotel Claremont, 
Berkeley, CA 94705), 

June 1975. 83 pp. 


Contains review criteria for 
land and water areas of re- 
gional significance. The 
criteria are designed to 
guide local governments in 
identifying these areas and 
to assist regional planners in 
reviewing plans and pro- 
jects. Critical areas are 
broadly defined to include: 
lands for resource produc- 
tion; lands for resource pres- 
ervation; lands for public 
safety; regional recreation 
and parks; scenic resources 
and the regional landscape; 
and sites of historic and cul- 
tural value. 


Reed, Ian. Land in De- 
mand: The Niagara 
Escarpment. Book Society 
of Canada Ltd. (Box 200, 
Agincourt, Ont. M1S 3B6), 
1977. Paperback, $3.00. 


The book, intended for use 
by students at various lev- 
els, describes this unique 
feature that crosses south- 
western Ontario from the 
tip of the Bruce Peninsula 
to Niagara Falls. The re- 
source of the Escarpment, 
land use conflicts along it 
and government’s role in re- 
solving these conflicts are 
discussed (see Niagara Es- 
carpment Commission, ref- 
erenced in 5.4 Plans). Dur- 
ing preparation of its Draft 
Plan, the Commission (232 
Guelph St., Georgetown, 
Ont. LTG 4B1) made exten- 


sive studies of environmen- 
tally sensitive areas within 
its Planning Area. 


Sherrington, Peter (ed.). 
Calgary’s Natural Areas: A 
Popular Guide. Calgary 
Field Naturalists Society 
(P.O. Box 981, Calgary 

T2P 2R4), 1975. Paperback, 
184 pp. $3.75. 


A centennial project demon- 
strating what a local group 
can do to document the 
city’s “natural treasures’, 
probably unknown to most 
of its residents. 


Smithsonian Institution. 
Planning Considerations for 
Statewide Inventories of 
Critical Environmental Are- 
as: A Reference Guide. 
Washington, DC: US. 
Dept. of the Army, 1974. 
274 pp. Available from Na- 
tional Technical Informa- 
tion Service (5285 Port 
Royal Rd, Springfield, VA 
22161), NTIS No. 
622451515 C, $6.50. 


This report identifies major 
issues to be considered in 
planning, carrying out and 
implementing a statewide 
inventory of critical envi- 
ronmental areas (defined as 
areas where uncontrolled or 
incompatible development 
could result in damage to 
the environment, life or 
property, or the long-term 
public interest, which is of 
more than local significance, 
including natural hazard 
lands, fragile or historic 
lands, renewable resource 
lands, and additional areas 
deemed by the State to be 
of critical environmental 
concern). Extensive appen- 
dices list sources of informa- 
tion on resource inventories, 
rating and capability classi- 
fication schemes, critical 
area programs, etc. 


Stover, Emily J. Protecting 
Nature’s Estate: Techniques 
for Saving Land. Washing- 
ton, DC: U.S. Dept. of the 
Interior, 1976. 122 pp. Avail- 
able from U.S. Government 
Printing Office (Supt. of 
Documents, Washington, 
DC 20402), Stock 

No. 024-016-00082-0, $3.25 
+ 25% outside U.S.A. 
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This report discusses identi- 
fying “resource areas” for 
protection, the politics and 
economics of land protec- 
tion, and conservation tac- 
tics and protection ap- 
proaches (states and local 
master planning technique, 
private approaches to saving 
land, regulating growth, en- 
vironmental review, transfer 
of development rights, mak- 
ing gifts of land to nature 
conservancies, etc.) with 
many examples and mini 
case studies. 


Swaigen, John, “Legal Tools 
for Protecting Privately 
Owned Wilderness Areas”, 
Contact (University of 
Waterloo), Vol. 10, No. 1, 
1978, pp. 106-116. 


The author is legal counsel 
for the Canadian Environ- 
mental Law Association. 


Thurow, C., Toner, W. and 
Erley, D. Performance Con- 
trols for Sensitive Lands: A 
Practical Guide for Local 
Administrators, Parts 1 and 
2. American Society of Plan- 
ning Officials (1313 East 
Sixtieth St., Chicago, IL 
60637), 1975. Paperback, 
156 pp. $12.00. 


The report discusses envi- 
ronmental protection and 
management approaches to 
streams and creeks, aqui- 
fers, wetlands, woodlands 
and hillsides, and provides 
examples of U.S. municipal 
ordinances for erosion and 
runoff. Environmentally 
sensitive areas are defined 
as land areas whose destruc- 
tion or disturbance will im- 
mediately affect the life of a 
(human) community by ei- 
ther (a) creating hazards 
such as flooding and land- 
slides, (b) destroying impor- 
tant public resources such as 
water supplies and the 
water quality of lakes and 
rivers, or (c) wasting impor- 
tant productive lands and 
renewable resources. 
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3.7 The Rural-Urban Fringe 


Urban and rural meet in a zone of transition 
and interaction. People, resources, money, 
goods, information and ideas move back and 
forth between urban and rural areas. The result 
is more than just a zone awaiting urbanization. 
The evidence (e.g. results of study by Punter) 
suggests that a human ecosystem and lifestyle, 
distinctive in socio-economic and landscape 
terms, may exist in the rural-urban fringe. But 
often the interface is also the scene of strong de- 
velopment pressures accompanied by economic 
and environmental conflicts. Furthermore, as 
Troughton notes, “The cultural environment in 
the rural-urban fringe is, if anything, under 
greater stress than other elements”. Of all the 
human ecosystems of Canada, the rural-urban 
fringe is the one in which the greatest degree of 


change is occurring in political terms, and where 


the most obvious problems exist between the 
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form of existing structures and the requirements 
of a political framework.” 


The existence of a rural-urban fringe is to be ex- 
pected where urban areas grow and expand in 
the absence of stringent controls to distinguish 
them clearly from the countryside (as in some 
European countries). Land in the town or city 
increases in value, taxes go up, housing becomes 
more expensive — such push factors will cause 
various people to look farther out for a place to 
live, aided by easy mobility and a typical un- 
der-rating of commuting costs. The pull factor 
may be stronger than ecomomics, however; 
many people simply prefer to live in the coun- 
try. The resulting fringe development is acceler- 
ated by competition for land. 


Problems can and usually arise if patterns of ru- 
ral nonfarm development are allowed to be 
haphazard, disorderly and discontinous. Land- 
based resources are then wasted, usually at con- 
siderable, initially hidden cost; land use con- 
flicts occur. Demands for urban services arise 
and these are often provided even though ex- 
pensive. Natural systems are stressed often to 
the point of complete transformation, usually to 
simpler systems. And environmental quality 
suffers, especially the countryside’s amenity re- 
sources. The cycle, which tends to repeat itself 
farther out, is a familiar one in most parts of 
Canada. The problems it raises, largely the 
unintended by-products of many individual de- 
cisions, seem to be on the increase. This trend 
promises to continue. The Science Council of 
Canada points out that if, as seems likely, indus- 
trial and other demands for fossil fuels increas- 
ingly compete with agricultural demand, the en- 
ergy cost-component of farm operations will 
continue to increase and marginal land will be- 
come economically even more marginal. 


Rural urban-fringe problems are formidable, 
partly because of the institutional complexity 
involved, partly due to the implied interference 
with some basic rights (e.g. to own and enjoy 
property) and in part because many Canadians 
retain a strong yearning for the individualistic 
country life. Especially problematic are the 
conflicts between urbanization and agriculture. 
Over half of Canada’s Class 1 agricultural land, 
nearly a third of the Class 2 and a fifth of the 
Class 3, is located within an 80 km radius of 
Canadian Census Metropolitan Areas (Manning 
and McCuaig). Close proximity of urban settle- 
ment and agriculture, once an acceptable and 
even necessary condition, now presents a funda- 
mental threat to agriculture. During the period 
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1966 to 1971 Canadian cities consumed 100 
acres of rural land every day; 200 000 rural 
acres, including 134 000 of Canada’s most prod- 
uctive farmland, were paved in those five years 
(Gierman). Rural-urban conversion is especially 
threatening in southern Ontario and the 

St. Lawrence Lowlands which together contain 
over half of Canada’s Class 1 land. But direct- 
conversion statistics can be misleading. A recent 
study by the Bureau of Municipal Research 
concluded that the means reason for the best 
foodlands going out of production in Ontario not 
urban development; it is rural nonfarm use - the 
gentleman/lady farmer, the urban couple seek- 
ing to escape city life, the gravel pit operator, 
the multitude of utilities looking for cheap land. 
In the Maritimes these problems are com- 
pounded by the pattern of land tenure, charac- 
terized by deep lots with small frontages; indis- 
criminate strip development then has the 
additional effect of alienating backland from ei- 
ther farm or nonfarm use. 


Another factor at work is the urban shadow. In 
some parts of Canada pressure for removal of 
land from agricultural use extends far beyond 
the more easily observed rural-urban fringe. 
Land speculation and accelerating land values 
are particularly evident; around many urban 
centres land held by speculators exceeds their 
projected growth (Chung). Where urban-gener- 
ated demands for farmland have raised its price 
to urban levels, farmers can either sell out, per- 
haps to invest elsewhere, or intensify production 
which in turn may lead to conflicts with non- 
farm neighbours. Pressure to convert farmland 
may be augmented by assessment practices 
(though at least one province, Nova Scotia 
seems to have overcome this problem). Mean- 
while, urbanization can have other detrimental 
effects on adjoining farm operations. Crop dam- 
age and reduction in yield are likely conse- 
quences of urban-generated air pollutants such 
as ozone, hydrogen fluoride, sulfur dioxide, acid 
rain and peroxyacetal nitrate (PAN). Market 
gardening, which tends to occur near big cities, 
is particularly susceptible. 


Environmental conflicts similarly occur in the 
rural-urban fringe with respect to activities such 
as aggregate extraction (see 4.4 Resource Devel- 
opment), recreation and tourism (4.6) and urban 
waste disposal (4.3) which particularly affect 
visual resources, wildlife habitat, vegetation and 
water resource management. Protecting the 
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land base is only a partial solution. Preserving 
farmland does not guarantee its use for food 
production or preserve the agricultural commu- 
nity, but it is a necessary first step (Bureau of 
Municipal Research). Opportunities exist: to 
safeguard the land base against careless urban 
encroachment (among other things this means 
avoiding over-zoning and over-provision of sew- 
erage and water services); to conduct land plan- 
ning with careful detailed attention to compati- 
bility among uses and to separate incompatible 
uses by adequate buffers; to encourage farmers 
to take a more ecologically oriented approach to 
agriculture; to encourage the continual agricul- 
tural use of land in areas not immediately slated 
for urban development (Ontario is doing this in 
its new community of North Pickering); to 
monitor closely the capacity and quality of envi- 
ronmental systems; and to minimize the envi- 
ronmental impacts of key urban, industrial and 
transportation activities in the rural-urban 
fringe. 


Underlying all this is the need to expand plan- 
ning horizons to encompass both sides of the ru- 
ral-urban interface, within an ecosystem-bio- 
sphere concept. 


Case Study 52 

Regional Country Residential 
Survey, Saskatoon 

Submitted by Lorne Sully, Saskatchewan 
Municipal Affairs 


The “commutershed” of Saskatoon, approxi- 
mately a 55 km radius, is a patchwork of good 
and poor farmland. The South Saskatchewan 
River valley, sand hills and tree cover, however, 
make the area attractive for “country living”. 
Environmental problems in the area include 
scattered urban uses, misallocation of farm land, 
servicing inefficiencies, waste management and 
cultural intrusion. 


Department of Municipal Affairs planning staff 
in Saskatoon, assisting local municipalities, un- 
dertook a survey of owners of rural nonfarm 
holdings in the five rural municipalities sur- 
rounding Saskatoon to determine attitudes and 
values held by country residents and the extent 
to which these values influenced their locational 
decisions. Response was good. Results showed 
that roadway accessibility and a good water 
supply are dominant site-attractiveness factors, 
along with maintenance of roadways and direct 
costs. Most residents, when seeking property, 
considered the desired density (and therefore, 
indirectly, the parcel size) and succeeded in 
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finding appropriate sites. A practical country 
residential lot size of five to ten acres was most 
often mentioned as ample and manageable 
space for many desired uses. Peace and quiet, 
privacy, space, natural setting and freedom were 
popular reasons for deciding to locate in the 
country. 


The results of the survey are being used in the 
rewriting of local bylaws and as input to the 
three regional planning studies now underway. 


Contact: 

Lorne A. Sully 

Regional Coordinator 
Saskatchewan Municipal Affairs 
Provincial Office Building 
122-3 Ave. N. 

Saskatoon, Sask. S7K 2H6 

(306) 653-2480 


Case Study 53 

Urban-Rural Conflict: 

The Glengowan Dam near London 
Submitted by Ken Whiteford, County of Perth 


In 1952 a report for the Upper Thames River 
Conservation Authority proposed construction 
of the Glengowan Dam at the confluence of the 
Thames and Avon Rivers to protect the Town 
of St. Mary’s and downstream community 
against flooding. The proposal remained low pri- 
ority until 1975 when the Thames River Basin 
Management Study recommended it be built 
but primarily for a new purpose: low-flow aug- 
mentation to provide sufficient dilution of sew- 
age from the City of London during summer 
months. The dam would flood 1 276 acres, much 
of it prime agricultural land, in the Township of 
Fullarton; concern was also expressed over dis- 
placement of 16 families including an entire 
hamlet, tax loss to the Township, depreciation 
of the area’s aesthetic quality, and the lack of 
secondary benefits (such as recreation) from the 
reservoir. The dam proposal resulted in forma- 
tion of the Organization for the Protection of 
the Upper Thames by farmers in the Township. 
After concerted efforts by OPUT in 1977, the 
Ministry of Natural Resources announced in 
January 1978 that the dam would be subjected 
to an environmental assessment under the En- 
vironmental Assessment Act. 


The Glengowan Dam Case presents an interest- 
ing interaction between urban and rural inter- 
ests. Construction of the dam, closely related to 
London’s future growth, is supported by the 
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City and Town of St. Mary’s. The City of Strat- 
ford and several rural municipalities in the 
County of Perth are totally opposed to it, how- 
ever. The project raises a familiar problem; the 
major benefits would go to people some distance 
away while those within the immediate impact 
zone would bear almost all of the adverse 
effects. 


Refer to: 

Ontario Ministry of the Environment and Min- 
istry of Natural Resources, Thames River Basin 
Water Management Study, Ministry of the En- 
vironment (135 St. Clair Ave. W., Toronto 
M4V 1P5). For a social/environmental perspec- 
tive of the proposed dam, see: Car] Griffith, 
“Social Impact Assessment: The Proposed 
Glengowan Dam”, Social Impact Assessment, 
30 June/July 1978, pp. 4-12 (available on a sub- 
scription basis, $5.00 a year for individuals, 12 
issues a year, from C.P. Wolf, Environmental 
Psychology Program, CUNY Graduate Centre, 
33 W. 42 St., New York, NY 10036.) 


Contact: 

Ken Whiteford 

Planning Director 

County of Perth Planning Office 
County Court House, 1 Huron St. 
Stratford, Ont. N5A 584 

(519) 273-5311 
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See also: 

2.1 Land Use and Misuse 
4.1 Agriculture 

4.2 Urbanization 


B.C. Ministry of Agricul- 
ture, Green Zone Commit- 
tee. Let’s Be Good 
Neighbours. The Commit- 
tee (Abbotsford, B.C. 

V2S 1X4), 1977. 


A brochure that proposes 
alternatives to severe re- 
strictions on intensive agri- 
cultural operations using a 
“minimum distance pro- 
gram’. See also the detailed 
report: Green Zone Com- 
mittee, Agricultural Zoning 
and Waste Management, 
1977, 51 pp. 


Beaubien, Charles and Ta- 
bacnik, Ruth. People and 
Agricultural Land. Ottawa: 
Science Council of Canada, 
Perception 4, Study on Pop- 
ulation, Technology and Re- 
sources, June 1977. Avail- 
able from Supply and 
Services Canada (Printing 
and Publishing, Ottawa 
K1A 089), $4.00. 


Focuses on the problem of 
agricultural land loss due di- 
rectly or indirectly to devel- 
opment. The review of the 
key issues is comprehensive, 
providing an up-to-date in- 
troduction to this complex 
problem. Parts of the report 
deal with land planning for 
agriculture, land regulation 
and the rights/obligations 
of ownership, dynamics of 
the urban fringe, land spec- 
ulation, and reforming ur- 
ban development with agri- 
culture in mind. The 
conclusion deals with rec- 
ommendations and possible 
directions for protecting 
Canada’s agricultural land 
base. 


Bureau of Municipal Re- 
search. Food for the Cities: 
Disappearing Farmland 
and Provincial Policv. BMR 
(2 Toronto St., Suite 306. 
Toronto M5C 2B6), June 
1977. 94 pp. $4.00. 


Southern Ontario farmland, 
according to the Science 
Council of Canada, is in 
greater jeopardy than any- 
where else in Canada. This 


problem is addressed here 
by a collection of papers pre- 
sented at the BMR-spon- 
sored Food for the Cities 
Conference in Toronto, 
March 1977. In its back- 
ground paper, “Disappear- 
ing Farmland: So What?” 
the Bureau identifies sev- 
eral causes: urban expan- 
sion, the economics of farm- 
ing and rural nonfarm 
development. Although the 
popular news media give it a 
great deal of attention, the 
direct expansion of cities 
and towns is not a signifi- 
cant part of the farmland 
withdrawal problem. The 
Bureau concludes that non- 
farm uses of rural land now 
are the predominant influ- 
ence in farmland withdraw- 
al. Factors underlying non- 
farm demands for rural land 
include the overall require- 
ments of the economic sys- 
tem (land for highways, util- 
ity corridors, aggregate 
extraction, etc.), increased 
use of the countryside as an 
interlude to or escape from 
city life, speculative invest- 
ment in land, and the pur- 
chase of land by individuals 
as a hedge against inflation. 
A complicating factor is the 
existence of a land use plan- 
ning system that is almost 
totally urban-oriented, ig- 
noring the needs of the 
countryside. Nonfarm de- 
mands for land are a prob- 
lem not just because they 
use up land directly but also 
because they set in motion a 
process of deteriorating con- 
ditions for agriculture (de- 
mands for urban-level serv- 
ices, farm-nonfarm conflicts, 
fragmentation of the land 
base and support services, 
inflationary pressure on 
land prices, and eventual 
destruction of the agricul- 
tural community). The long- 
range implications of farm- 
land withdrawal in southern 
Ontario are serious. The 
provincial government's re- 
sponse. Food Land 
Guidelines, is judged inade- 
quate to ensure that Ontari- 
o's better farming areas are 
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cept for agricultural purpos- 
s. (The Guidelines are only 
uggestions designed to as- 
ist municipalities in their 
ylanning; contrast his ap- 
roach with British Colum- 
yia’s and recent proposals 

»y the Québec government). 
‘he BMR recommends a 
and policy for agriculture 
hat would require munici- 
yal designation of perma- 
1ent agricultural reserves, 
‘commit the Province to 
ougher restrictions on land 
ise changes, and apply a 
oint provincial-municipal 
ylanning process. 


Shung, J.H. Land Market 
ind Land Speculation. Cen- 
ral Mortgage and Housing 
Sorporation (Head Office, 
Montreal Road, Ottawa 
<1A OP7), 1969. 


Slawson, Marion. Suburban 
Land Conversion in the 
Jnited States: An Economic 
ind Government Process. 
3altimore: Johns Hopkins 
-ress, 1971. 


‘riedmann, John and Mill- 
r, J., “The Urban Field”’, 
Journal of the American In- 
stitute of Planners, Vol. 31, 
965, pp. 312-319. 


xertler, Len and Crowley, 
ton. Changing Canadian 
Cities: The Next 25 Years. 
Toronto: McCelland and 
stewart, 1977. Paperback, 
174 pp. $8.95. 


Shapter 6, “The Urban Sur- 
oundings”’, deals with ur- 
yan fringe/shadow/field in- 
luding (briefly) the natural 
snvironment. 


sierman, D.M. Rural to 
Urban Land Conversion. 
Iec. Paper No. 16, Environ- 
nent Canada, Lands Direc- 
orate (Ottawa K1A 0EB7), 
1977. 74 pp. Free. 


Gray, E.G., “Direct Urban 
Land Needs in the Decade 
Ahead”’, Notes on 
Agriculture, July 1972, 
Vol. 8, No. 3, pp. 20-21. 


Hodge, Gerald, “The City in 
che Periphery”’, in Bourne, 
Larry et al (eds.). Urban Fu- 
tures for Central Canada: 
Perspectives on Forecasting 
Urban Growth and Form. 
Toronto: University of To- 
ronto Press. 1974. 


Krueger, Ralph R., “The 
Destruction of a Unique Re- 
newable Resource: The 
Case of the Niagara Fruit 
Belt”, in Krueger, Ralph R. 
and Mitchell, Bruce (eds.). 
Mananaging Canada’s Re- 
newable Resources. Toron- 
to: Methuen, 1977. Paper- 
back, 333 pp. $9.95. 


Lassey, William R. 
Planning in Rural 
Environments. New York: 
McGraw-Hill, 1977. Hard- 
cover, 257 pp. $13.95. 


Annotated in 1.3 Character- 
istics of Environmental 
Planning. Particular empha- 
sis is given to social aspects 
of rural planning and 
development. 


Lewis, Wendy Simpson. 
Windsor-Quebec Axis Map. 
Dept. of Energy, Mines and 
Resources, Canada Map Of- 
fice (615 Booth St., Ottawa 
K1A 0E9), Map ELD-3, 
1974. $3.00 from authorized 
map dealers (write the Of- 
fice for a list). 


This 47‘ X 67‘ colour map il- 
lustrates the impact of ur- 
banization on land in the 
region between Windsor 
and Quebec City. The 11 in- 
sets present data on loss of 
farmland, land capability 
for agriculture, land dynam- 
ics and land use changes in 
the Toronto urban fringe, 
urban growth in Ottawa- 
Hull, changes in Montreal’s 
central business district, 
outdoor recreation opportu- 
nities, population changes 
and population density. See 
also Yeates. 


MacLaren, James F. Ltd. 
Countryside Planning: A 
Methodology and Policies 
for Huron County and the 
Province of Ontario. Toron- 
to: Ministry of Treasury, 
Economics and Intergovern- 
mental Affairs, July 1975. 
Available from Government 
of Ontario Bookstore (880 
Bay St., Toronto M7A 1N§8), 
$3.00, cheque payable to 
Treasurer of Ontario. 


This study is aimed at de- 
veloping a planning method 
for rural areas. A case-study 
approach was used, based 
on the agricultural Huron 
County in southwestern On- 
tario. The devised method 
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attempted to establish an 
overall viewpoint or “‘per- 
spective” on a given area’s 
present and future domi- 
nant function (e.g. agricul- 
ture, recreation, urban, for- 
estry, mineral). Functional, 
resource-use and socio-eco- 
nomic factors define the 
perspective which, in a pol- 
icy sense, represents a 
clearly stated long-term bias 
toward that function. Sup- 
portive and conflicting uses 
are identified. Environmen- 
tal considerations are a kind 
of overlay on all perspec- 
tives. For application of this 
approach see: Northumber- 
land Area Consulting 
Group, Northumberland 
Task Force Development 
Strategy, County of North- 
umberland (860 William St., 
Cobourg, Ont.), Dec. 1975. 


Manning, E.W. and 
McCuaig, J.D. Agricultural 
Land and Urban Centres: 
An Overview of the Signifi- 
cance of Urban Centres to 
Canada’s Quality Agricul- 
tural Land. C.L.1. Report 
No. 11, Environment Cana- 
da, Lands Directorate (Ot- 
tawa K1A 0E7), July 1977. 
Free. 


McKeague, Alex, “Inven- 
tory of Canada’s Land 
Resource”, Agrologist, Sept. 
1975, Vol. 4 (4), pp. 10-13. 


Ontario Ministry of Treas- 
ury, Economics and Intergo- 
vernmental Affairs. Park- 
way Belt Final Report. To- 
ronto: TEIGA, 1978. 
Available from Government 
of Ontario Bookstore (880 
Bay St., Toronto M7A 1N8), 
$6.00, cheque payable to 
Treasurer of Ontario. 


Latest report in a series on 
the Province’s attempt to 
create a “parkway” defining 
urban development along 
the lakeshore in the To- 
ronto-Central Region and 
acting as a utility corridor. 
The second effort appears 
more successful than the 
first. 


Pearson, N., ‘Preserving 
Canadian Farmland”, 
Queen’s Quarterly, Winter 
1974, Vol. 81 (4), 

pp. 598-604. 


Pearson, R.G. et al, “PAN- 
Type Injury to Tomato 
Crops in Southwestern On- 
tario”, Plant Disease 
Reporter, December 1974, 
Vol. 58 (12), pp. 1105-1108. 
Punter, J. The Impact of 
Exurban Development on 
Land and Landscape in the 
Toronto-Central Region 
1954-1971. Central Mort- 
gage and Housing Corpora- 
tion (Head Office, Montreal 
Road, Ottawa K1A OP7), 
1974. 


Rawson, Mary, Ill Fares the 
Land. Ministry of State for 
Urban Affairs, (Ottawa 
K1A 0P6), Urban Prospects 
Report, 1976. Free. 


The report provides an over- 
view of the approach taken 
by the British Columbia 
Land Commission to protect 
agricultural lands. Using 
Canada Land Inventory in- 
formation, B.C. regional dis- 
tricts were required to pre- 
pare “Agricultural Land 
Reserve Plans’. The general 
rule used by the Commis- 
sion was that all Class 1, 2,3 
and 4 land would be put in 
the Agricultural Land Re- 
serve Class. The report dis- 
cusses application of this 
general rule and the kinds of 
adjustments made in re- 
sponse to it. 


Rodd, S., “Remarkable 
Changes in the Rural Land 
Market”, Notes on 
Agriculture, July 1972, Vol. 
8, No. 3, pp. 21-22. 


Russworm, Lorne, H. The 
Urban Fringe in Canada: 
Problems, Research Needs, 
Policy Implications. Minis- 
try of State for Urban Af- 
fairs (Ottawa K1A OP6), 
Feb. 1974. 93 pp. 


Urban fringe is defined as 
the landscape adjacent to 
urban places of all sizes, 
usually the zone of future 
urban expansion presently 
making a transition to that 
state (cf. Troughton, below). 
Distinctions are made be- 
tween the suburban zone, 
commuting zone, urban 
fringe and urban shadow - 
all subsumed in “the urban 
field or life-space of the 
city” and sometimes related 
to urban corridors (e.g., 
Quebec City to Windsor). 
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The urban fringe is exam- 
ined using a matrix that 
identifies 13 major activities 
(residential, commercial, in- 
dustrial, resource extraction, 
recreation, etc.) according to 
use, property and purpose 
set out against location and 
resources (amenity, physical 
and biological). The study 
looks closely at why cities 
have urban fringes. It then 
identifies and discusses a se- 
ries of urban fringe problem 
categories: haphazard, scat- 
tered and conflicting land 
use activities; services and 
taxation; governmental, 
planning and administrative 
difficulties; land specula- 
tion, fragmentation and val- 
ue; environmental impact; 
impact on agriculture; social 
problems; and impact on 
surrounding settlement. 
Eleven pages of references 
are appended. 

Sargent, Frederic O. Rural 
Environmental Planning. 
American Society of Plan- 
ning Officials (1313 East 
Sixtieth St., Chicago, IL 
60637), 1976. Paperback, 
199 pp. $7.00. 


Annotated in 1.3 Character- 
istics of Environmental 
Planning. 


Sask. Dept. of the Environ- 
ment and Dept. of Munici- 
pal Affairs. Urban Fringe 
Development Problems. 
Queen’s Printer (Legislative 
Bldg., Regina, Sask.), 1973. 


Science Council of Canada. 
Population, Technology and 
Resources, Report No. 25, 
July 1976. 91 pp. Available 
from Supply and Services 
Canada (Printing and Pub- 
lishing, Ottawa K1A 089), 
$2.50. 


Urban policy and agricul- 
tural land use are covered 
on pages 37-48. 


Soil Conservation Society of 
America, Ontario Chapter. 
Crisis in the Countryside. 
SCSA, 1976. 164 pp. Avail- 
able from T.M. Kuntz (38 
Wildrose Crescent, Thorn- 
hill, Ont.), $2.00. 

Papers dealing with food- 
land preservation were pre- 
sented by representatives of 
farm organizations, govern- 
ment, academia and politics. 
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Troughton, Michael J., 
“The Rural-Urban Fringe: 
Land Use Characteristics 
and Resource Management 
Challenges”, Urban Forum, 
Vol. 3, No. 5, Jan.-Feb. 1978, 
pp. 8-13, 27. 

The author, in the Depart- 
ment of Geography at the 
University of Western On- 
tario, argues for re-estab- 
lishment of “the concept of 
the rural-urban fringe as a 
system which represents the 
process of urbanization and 
the response in terms of ru- 
ral transformation or adap- 
tion”. He rejects the nar- 
rower concept of “the urban 
fringe” which emphasizes 
urbanization forces, thereby 
overlooking rural transfor- 
mation and response, and 
which sees the fringe as an 
extension of the urban cen- 
tre rather than as a distinct 
human ecosystem. Various 
studies of #:. rural-urban 
fringe associated with met- 
ropolitan Toronto are 
referenced. 


Troughton, M.J., Nelson, 
J.G. and Brumm,, S. (eds.) 
The Countryside in Ontario. 
University of Western On- 
tario, Dept. of Geography 
(London, Ont. N6C 4C4), 
n.d. Paperback, 260 pp. 
$6.00. 


Proceedings of the Country- 
side in Ontario Conference, 
April 1974. Papers cover the 
countryside as a resource 
hinterland; agriculture; rec- 
reational, education and sci- 
entific concerns in the coun- 
tryside; and policy, 
planning and administra- 
tion. 


University of Guelph, Cen- 
tre for Resources Develop- 
ment. Project Mississauga: 
An Evaluation of Agricul- 
ture in an Area Undergoing 
Urbanization. The Centre 
(Guelph, Ont. N1G 2W1), 
publication 81. June 1977. 

A study, prepared by gradu- 
ate students, that examines 
means of encouraging in- 
terim agricultural produc- 
tion on lands designated for 
urban development. 


Williams, G.D.V., “Urban 
Expansion and the Cana- 
dian Climate Resource 
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Problem”, Greenhouse- 
Garden-Grass, Spring 1973, 
Vol. 12 (1), pp. 15-26. 


Yeates, Maurice. Main- 
street: London to Quebec. 
Toronto: Macmillan, 1975. 
Paperback, 431 pp. $5.95. 


More than half of Canada’s 
population lives along the 
lower Great Lakes and the 
St. Lawrence River, be- 
tween Windsor and Quebec 
City. This study, commis- 
sioned by the Ministry of 
State for Urban Affairs, an- 
alyzes the form of this axis, 
its growth, the use of land, 
housing, its economic struc- 
ture, interactions within it, 
structure and finance, and 


an outlook for the year 2001. 


See also Lewis. 
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4.1 Agriculture 
Central to the environmental movement of the With a total area of nearly a million hectares Acknowledgements 
1960s was a deep concern over the impact of hu- (over 2.3 million acres) Canada is land-rich. But 7p; section includes contri- 
man activities on natural environments. Contro- _ only 13% of its territory is suited for agricultural — butions from: 
versy and conflict during that period brought production and less than half of this is Class 1, 2 Georgers temancnlce 
into sharp focus the need for changesin the way _and 3 land capable of sustained production of Wilson Eedy 
certain activities, with potential for serious ad- common field crops. Furthermore, only 7% of Pacer 
verse environmental effects, are committed, the total land area is actually farmed. Not all of Doug Holtman 
planned and carried out. the land suitable for agriculture is used for that — G, son Kitchen 


purpose and some of it, now under forest or in 


imati : ar : Klaus Ohl 
climatically marginal areas, is likely to remain aus Ohlemann 


As more is learned about the way environments 


function and the nature of environmental prob- . Mary Smith 
5 : 2 unimproved farml : 
lems, the kinds of changes needed in planning eka and Beverly Hanna Thorpe 
Ken Whiteford 


and managing human activities similarily be- 
come more apparent. For example, if environ- 
mental impacts are to be effectively minimized, 
the full range and sequence of interrelated ac- 
tions involved in energy development, water re- 
sources development or any other planned set of 
activities (not just individual projects) must be 
examined in order to determine when, where 
and how to intervene for environmental 
purposes. 


This chapter addresses seven sets of activities 
prominent among those generating adverse en- 
vironmental effects: agriculture, urbanization, 
disposal of solid and hazardous wastes, resource 
development, transportation, recreation and en- Figure 4.1. Agricultural Lands in Canada. 
ergy projects. 


Source: Soil Research Institute, Agriculture Canada, 1973. 


Since World War II, advancements in agricul- 
tural technology have greatly increased Cana- 
da’s food-growing capability. More of the land 
on farms is improved farmland — an average of 
63% today compared with 50% in 1956 and only 
30% in 1930. Due largely to mechanization and 
chemicals, land is now used more intensively 
and yields are higher. From 1958 to 1969 physi- 
cal production rose at a rate of 2.3% per year 
(Mitchell, 1975). Pound per pound we now ex- 
port more food than we import, making Canada 
one of the world’s few remaining net exporters 
of food and Canadian agricultural land a vital 
resource, not only provincially and nationally 
but world-wide. 
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1930 1940 1950 1960 1970 


Fertilizers sold in Canada 
(thousands of tons) 


Figure 4.2 Fertilizers Sold in Canada, 1930-1974 


Source: Statistics Canada, Human Activity and the Environment (Ottawa: Statistics 
Canada, 1978). 


Several recent studies question the price of suc- 
cess, however, and raise doubts about the advis- 
ability of continuing present agricultural prac- 
tices. Large-scale specialized operations 
characteristic of modern agriculture were made 
possible by five factors, each discussed below: 
synthetic fertilizers, pesticides, animal feedlot 
production, cheap fossil-fuel power, and genetic 
selection and hybridization. Productivity in- 
creased but with it came more environmental 
pollution, displaced human labour and massive 
energy use. 


Synthetic fertilizers. The Science Council of 
Canada reported in December 1976 that the use 
of inorganic fertilizers by Canadian farmers in- 
creased at an average annual rate of 7% from 
the early 1960s to 1970, and increased sharply 
after that. Nitrogen is the most widely used fer- 
tilizer, followed closely by phosphorous and po- 
tassium. Synthethic fertilizers are necessary to 
ensure high yield and replace plant nutrients 
lost from the soil as a result of natural or man- 
made processes. But they are also a major 
source of water pollution. Runoff from fertilized 
fields can overload lakes and streams with ex- 
cess nitrates and phosphates that stimulate 
growth of green and blue-green algae. The main 
potential ecological effects are: a decrease in the 
diversity of aquatic species as algae crowd out 
other plant life and interrupt complex food 
chains; a release of malodorous compounds and 
possibly toxic chemicals by algae blooms, which 
can limit the recreational use of the water and 
kill fish; and depletion of oxygen as dead plants 
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Table 4.1 Impact of Fertilizers: Environmentalists 


vs Agriculturalists 


Environmentalist 
Position 


Fertilizer runoff 
contributes 30 to 
50% of the nitrates 
in ground and 
surface waters. 


Widespread ferti- 
lizer use Causes 
deterioration of 
the soil’s ability 
to hold nitrogen. 


Fertilizer runoff 
is a major cause 
of eutrophication. 


We are in increasing 
danger of being 
poisoned by exces- 
sive nitrate con- 
centrations in public 
water supplies and 
wells and from exces- 
sive concentrations 
in baby food. If 
children under 

4 months of age 

are exposed to 
nitrate levels ex- 
ceeding the public 
health limit (10 
milligrams of nitrate 
per liter) they can 
get sick and even 
die of methemoglobi- 
nemia. 


Agriculturalist 
Position 


Nitrogen fertilizers 
undoubtedly contribute 
nitrates to ground water 
systems in some localities 

but the data are too 

scanty and conflicting to 

make generalizations. 
Amounts vary considerably with 
conditions and locations 

and are usually less than 30 

to 50%. Excess nitrates more 
often come from treated 
sewage, soil erosion, food 
processing and feedlot wastes. 


Nitrogen is naturally lost 

by erosion, leaching, 
volatilization, denitrifi- 
cation and harvesting 
crops. The purpose of 

its widespread use our soils 
would now be depleted to a 
much greater extent. 


Although some nitrates in 
fertilizers can run off, 
phosphorous (the main cause 
of eutrophication) is held 
strongly by soil particles so 
that relatively little is lost. 


Municipal and industrial 
wastes and detergents are 

the main cause of eutrophi- 
cation. Fertilizers could 
contribute in estruarine 

areas where nitrogen is 

the limiting agent and where 
agricultural use of land is high. 


In several surveys less 

than 1 percent of public 
water supplies exceeded 

the safe limit, but a 

number of rural wells ex- 
ceeded the limits especially 
in California, Missouri, 
Illinois, Minnesota, and 
Wisconsin. Since 1944, 41 infants 
have died from methemoglobi- 
nemia in the U.S. and 

80 in Europe. All cases 

but one involved poisoning 
from rural wells, usually 

from septic tank or feedlot 
runoff, and most cases 
occurred between 1945 and 
1950. Commercially prepared 
baby foods with high 

nitrate concentrations have 
caused only one reported 
illness and no deaths in 

the U.S. 
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Nitrates and nitrites Little is known about the 
used as food addi- levels of nitrosamines 

tives for colour- in foods because there is 

ing, flavouring, no sensitive method for 

and anti-bacterial detection. The potential 
agents can react effects of nitrosamines on 

to form nitrosamines — humans are being studied 
which are known extensively at present, and 

to cause cancer, it could be a serious problem. 


birth defects, and 
genetic mutations 
in test animals. 


The fertilizer run- With increasing use and 

off problem is so no program for control, 
serious that we fertilizer runoff could 

should ban or become a serious problem 
sharply reduce the in some areas. Control should 
use of fertilizers be based on reducing excess 
inthe U.S. application by farmers, 


application at the right 

time, and reduction of 

use in highly critical 
watershed or groundwater 
basin areas. If fertilizer 

use were banned, food 
prices could rise consider- 
ably, soil fertility would 
decline sharply, anda 

large amount of additional 
land would have to be 
cultivated to feed our 
population. Much of this 
would be marginal land with 
potential for increased 
erosion, which could add 
more nitrates than fertilizer 
on existing cropland. This 
could use up land we should 
reserve for recreational and 
wildlife habitats. 


Source: G. Tyler Miller, Jr., Living in the Environment: Concepts Problems and 
Alternatives (Belmont, CA: Wadsworth Publishing Co., 1975). 


decompose, which can lead to a shift to less de- 
sirable fish species such as carp. The signifi- 
cance of the impact of fertilizers on water qual- 
ity and the eutrophication process is a debatable 
issue (Table 4.1); for example, the movement 
and chemistry of nitrogen and phosphorous in 
soil are not well understood. Variables that de- 
termine the potential for surface or ground 
water contamination include soil type, topo- 
graphic features, timing and amount of fertilizer 
application, and weather. 


Pesticides. Farmers have come to rely on chemi- 
cals to kill insects, undesirable plants, weeds, 
fungi, rodents and other pests. Sales of pest con- 
trol products in Canada rose sharply over the 
past 30 years. The greatest demand is for herbi- 
cides. Among the many kinds of herbicides, the 
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Millions of current dollars 
200 


Figure 4.3 Growth in the Sale of Pest Control Products 
in Canada, 1947-1975 


Source: Statistics Canada. Human Activity and the Environment (Ottawa: 
Statistics Canada, 1978), 

three groups most extensively used are chlori- 
nated hydrocarbons (DDT, aldrin, dieldrin, lin- 
drane), organic phosporous (diazinon, mala- 
thion, parathion) and carbonates (carby], zireb, 
maneb). The fundamental threat posed by pes- 
ticides results less from the total amount used 
than from their persistence and accumulation or 
magnification through food chains. Potential 
adverse effects of pesticides include: immediate 
toxic threats to man; possible long-term genetic 
and health effects; inadvertent reduction in the 
variety of soil micro-organisms with consequent 
reduction in the ability of soil organisms to de- 
compose nutrient sources; ecosystem instability 
through simplification of ecosystem structure 
and disruption of food chains and predator-prey 
relationships; and lower reproduction potential 
in some species. It is important to note that use 
of chemicals in agriculture has not had serious 
environmental effects everywhere in Canada; it 
is mainly in those areas practicing agriculture 
intensively and susceptible to environmental 
degradation. 
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Table 4.2 Persistence of Common Pesticides 


el 


Type Persistence 


Chlorinated hydrocarbons (DDT, DDE, 
DDD, aldrin, dieldrin, endrin, hepta- 
chlor, toxaphene, lindane, chlordane) 


high 
(2 to 15 years) 


low to moderate 
(normally 1 to 12 
weeks but can be 
up to several 
years) 

Usually low 

(a few days to 

2 weeks) 


Organic phosphates (malathion, para- 
thion, azodrin, phosdrin, diazinon, 
TEEP) 


Carbamates (carbyl, zireb, maneb) 


Source: G. Tyler Miller, Jr., Living in The Environment: Concepts Problems 
and Alternatives (Belmont, CA: Wadsworth Publishing Co., 1975). 


Feedlot production. Although feedlot production 
was rare a couple of decades ago, the Food 
Prices Review Board reported that 70% of all 
beef cattle passed through a feedlot system in 
1972. The shift from pastures and open ranges 
to feedlots, where animals (cattle, hogs, poultry) 
are concentrated in relatively small quarters 
and given quality feed to prepare them for mar- 
ket, was motivated by the search for higher out- 
put and more efficient production. One adverse 
consequence has been the concentration and ac- 
cumulation of wastes. Tons of waste in feedlots 
present a hazard to air quality (dust, ammonia 
gas, odour). Water quality suffers when runoff 
and inadequate disposal contaminate lakes, 
streams, groundwater and municipal supplies. 
Getting rid of the waste is not as easy as it once 
was; synthetic fertilizer has largely displaced 
manure in the marketplace. Waste management 
is the main problem associated with feedlot 
products but food quality is also a major con- 
cern (treating animals this way presents a moral 
issue still latent). Animals are given large doses 
of antibiotics, to prevent any disease problems 
that may result from confining them in small 
areas, and growth stimulants to increase the 
rate of gain (Geno and Geno). It is suspected 
that these additives adversely affect the nutri- 
tional quality of the processed meats. They may 
also have potential to create human health 
problems. 


Fossil-fuel power. Moving from traditional to 
modern agriculture — from labour to machines, 
from solar energy to chemical energy — involved 
a signficant switch in the kind and amount of 
energy inputs. Today’s farm operation requires 
many diverse forms of energy: gasoline and die- 
sel fuel to run tractors and other machinery, 
propane to operate grain driers, electricity to 
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Figure 4.4 Feedlot vs. Free Range Production 


Source: Barbara J. Geno and Larry M. Geno, Food Production in the Canadian 
Environment (Ottawa: Science Council of Canada, Dec. 1976). 


power milking equipment, and fertilizers and 
pesticides to protect crops. The largest energy 
inputs, fertilizers and fuels, comprise a signifi- 
cant proportion of all petroleum products mar- 
keted in Canada. Commoner argues further that 
the move away from solar-efficient agriculture 
has been a move away from self-reliance to de- 
pendency on the outside economy. Unstable en- 
ergy supplies and rising prices may soon pose a 
serious threat to the security of Canada’s agri- 
cultural economy. 


Genetic selection and hybridization. In natural 
systems, species diversity is related to ecosys- 
tem stability. With some exceptions, greater va- 
riety tends to increase the potential to adapt to | 
the hazards of weather, disease and pests. Farm- 
ing, once diversified, now consists primarily of 
monoculture — single large fields of wheat, corn, 
oats and other crops. Mechanized harvesting ef- 
ficiency relies on crop simplicity which in turn 
depends on ever-increasing quantities of syn- 
thetic fertilizers and pesticides for support and 
protection. Diversity is reduced in another way 
by modern agriculture: genetic simplicity. A key 
factor in modern agriculture’s success has been 
the development of selected strains of high- 
yield, more efficent crops, livestock and poultry. 
Narrowing the genetic base of crops increases 
their vulnerability to new pathogens. 
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Figure 4.5 Energy Use in the Food System 


Source: Barbaro J. Geno and Larry M. Geno, Food Production in the Canadian 
Environment (Ottawa: Science Council of Canada, Dec. 1976). 


Agriculture can have additional adverse effects. 
Clearing woodlots or stream banks for agricul- 
tural purposes renders the land more susceptible 
to erosion; people have forgotten the Thirties. 
Draining land for agricultural use (in the Mari- 
times, Ontario, etc.) often involves extensive re- 
claiming of wetlands, especially marshes, elimi- 
nating these areas and the values they 
represent. Such drainage can also result in low- 
ered water quality in streams (silt loads, nu- 
trients, increased temperature) and flooding 
problems downstream. Careless cultivation can 
produce water and wind erosion with loss of val- 
uable topsoil and subsequent detrimental conse- 
quences for receiving streams and lakes, as the 
recent report on pollution of the Great Lakes 
from land use activities dramatically reveals. 
The current shift to cash crops, where fences are 
removed and as much land as possible is farmed 
for maximum quick return, can exacerbate the 
foregoing effects as farmers pay less attention to 
crop rotation, topsoil management and conserv- 
ation practices generally. 


The adverse environmental effects of agricul- 
ture are becoming increasingly apparent, as are 
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the adverse environmental effects of pollutants 
and urbanization on agriculture. Governments 
and others are reacting — Ontario’s new Drain- 
age Act requires environmental assessment of 
drainage projects, for example — and these con- 
cerns are being reflected in other decision pro- 
cesses. One instance is the EARP report on a 
proposed uranium refinery at Port Granby, On- 
tario (referenced in 2.2 Radiation) which recom- 
mended against the project largely on the basis 
of its intrusion into a Class 1 Agricultural area. 
On the other hand, agriculture’s adverse envi- 
ronmental effects are well embedded in Cana- 
da’s cultural and economic system. Change will 
not be easy. Rapidly escalating energy costs 
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plus limits in productivity increase may force 
the move to agricultural practices that are envi- 
ronmentally benign, but a barrier to this trend 
is reflected by the contradiction between the 
widespread concern for preserving agricultural 
land and the unwillingness of consumers to pay 
prices for agricultural products sufficient to sus- 
tain economic farm operations. As Stokes points 
out, while society may worry about maximizing 
production and minimizing expensive energy 
use, the individual farmer is most worried about 
increasing personal income and improving the 
rural standard of living. There is an obvious 
need to consider agriculture’s economic-equity 
and environmental problems simultaneously. 


Case Study 54 

Farm and Stream Guidelines in B.C. 
Submitted by George Atamanenko, B.C. 
Agricultural Land Commission 


In 1977 the B.C. Federation of Agriculture initi- 
ated an inquiry into government constraints on 
farmers attempting to manage water in their 
farm operations. The Federation believes that 
the management of farmland near fish-support- 
ing streams and the use of water for agriculture 
can co-exist without undue harm or restriction 
to fish or wildlife. Farmers feel limited by ad- 
ministration of federal and provincial legislation 
governing water use and control; they see a 
need to develop common-sense guidelines for 
that resource. 


A draft discussion paper, issued in May 1978, 
deals with the farm and stream issues. Detailed 
examples of practical water management prob- 
lems and water license permit requirements are 
now being worked out. Under consideration is 
the publication of a brochure outlining drainage 
and watercourse management for the farmer, 
establishment of a review panel to deal with de- 
lays in govenment approvals and a streamlined 
procedure for obtaining water license permits. 


The study is continuing. Final guidelines are ex- 
pected later in 1978. 


Contact: 

Richard Stocks 

British Columbia Federation of Agriculture 
846 Broughton St. 

Victoria, B.C. V8W 1EW 


Gordon Gram 

B.C. Agricultural Land Commission 
4333 Ledger Avenue 

Burnaby, B.C. V5G 3J3 
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Case Study 55 

Subsidence in the Holland Marsh, Ontario 
Submitted by D.W. Hoffman, University of 
Guelph 


The Holland Marsh, located north of Toronto, is 
a high-productivity market gardening area. Suc- 
cess in vegetable production on organic deposits 
such as those found in the Marsh depends on 
the durability of the deposit and its depth. Con- 
tinued cultivation, drainage and wind erosion 
result in soil losses by oxidation and physical re- 
moval. Research has been undertaken to deter- 
mine the rate of loss. 


Subsidence rates can be reduced by proper 
water control. Depending on the crop to be 
grown, water levels must be maintained in order 
to keep the soil column moist but not saturated, 
to depths of 45-75 cm. Windbreaks should also 
be established to reduce wind erosion. 


Apparent lack of concern by owners and manag- 
ers in the Marsh has resulted in an annual sub- 
sidence of approximately 2.5 cm. Shelterbelts 
have not been established, and, although stan- 
dards have been set, no means of enforcement 
exists. 


Contact: 

Professor R.W. Irwin 
School of Engineering 
University of Guelph 
Guelph, Ont. N1G 2W1. 


Selected Activities 


Information Resources 


See also: 

2.1 Land Use and Misuse 
2.4 Soil/Soil Capability 
3.7 The Rural-Urban 
Fringe 


Beaubien, Charles and Ta- 
bacnik, Ruth. People and 
Agricultural Land. Ottawa: 
Science Council of Canada, 
June 1977. Paperback, 

137 pp. Available from Sup- 
ply and Services Canada 
(Printing and Publishing, 
Ottawa K1A 089), $4.00. 


Foodland preservation in 
the face of increasingly in- 
tense and multi-faceted 
competition for Canada’s 
best agricultural land is the 
focus of this report. The 
main issues it raises are the 
need for greater emphasis 
on rural planning and devel- 
opment based on a percep- 
tion of rural life and re- 
sources (rather than as a 
residual of urban planning 
and development), the need 
to give precedence to preser- 
vation of prime agricultural 
land and the activities on it, 
and the need for political 
will to supplant pious inten- 
tion and superficial debate. 
Factual, persuasive and 
well-equipped with practical 
examples. 


B.C. Land Commission. The 
B.C. Land Commission: 
Keeping the Options Open. 
British Columbia Agricul- 
tural Land Commission 
(4333 Ledger Ave., Burna- 
by, B.C. V56 3T3), 1975. 

12 pp. Free. 


A popular-level brochure 
that describes the rationale 
for and operations of the 
Commission, established in 
1973 to preserve agricultural 
land for farm use. Protective 
zones are created and shown 
on Agricultural Land Re- 
serve Plans which contain 
regulations defining permit- 
ted land-use types; the 
Commission can also pur- 
chase, hold, sell or lease ag- 
ricultural land. Initially, the 
Commission (then called the 
B.C. Land Commission) was 
also concerned with green- 
belts in and around urban 
areas, parkland and urban 
land banks. In 1977, how- 
ever, its functions were lim- 
ited to the long-term en- 
couragement of agricultural 


land use and the establish- 
ment, maintenance and 
preservation of farms, and 
its name was changed ac- 
cordingly. Related refer- 
ences include: Let’s be Good 
Neighbours, 1977, a foldout 
describing the minimum 
distance program to keep 
urban and agricultural uses 
suitably separated; The 
Land Commission Act, 1973 
and subsequent amend- 
ments (especially 1977) and 
regulations (1974, 1975); 
and Provincial Land Com- 
mission, Province of British 
Columbia, Annual Report 
Year Ended March 31, 1977. 


Commoner, Barry. The Pov- 
erty of Power. New York: 
Bantam Books, 1977. Paper- 
back, 297 pp. $2.75. 


Commoner argues that the 
farm has become less self-re- 
liant and more dependent 
on the outside economy. 
Traditional agriculture used 
solar energy efficiently be- 
cause it was based on a se- 
quence of crops that were 
green for the longest possi- 
ble yearly period, that were 
in a rotation, and that were 
mixed with animal produc- 
tion. The move away from 
solar energy to industrial- 
based energy (machinery, 
fertilizers, pesticides) 
brought with it, Commoner 
contends, two interrelated 
problems: environmental 
pollution and economic (de- 
creased net income and dis- 
placed farm labour). 


Crosson, Pierre R. 
Environmental Considera- 
tions in Expanding 
Agricultural Production. 
Resources for the Future 
Inc. (1775 Massachusetts 
Ave. NW, Washington, DC 
20030), 1975. 


Eckholm, Erik P. Losing 
Ground: Environmental 
Stress and World Food 
Prospects. New York: W.W. 
Norton, 1976. Paperback, 
223 pp. $4.35. 


Ecoplans Ltd. Some Ecolog- 
ical Aspects of Canadian 
Agriculture. Science Council 
of Canada, Committee on 
Population and Technology 
(150 Kent Street, Ottawa 
K1P 5P4), 1975. 
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This report comments on 
three questions: how will 
Canada’s “carrying capaci- 
ty” be affected through sub- 
stitution of more energy- 
saving consumption pat- 
terns? What are the most 
promising alternatives and 
ecologically preferable tech- 
nologies now available to 
Canadian farmers? And 
which agricultural land uses 
are now ecologically inap- 
propriate, how intensive are 
they, what yield differences 
would result from rectifying 
the situation, and what eco- 
logical guidelines should be 
followed in selecting poten- 
tial land for production? 


Environment and Land Use 
Committee. Policy Guide- 
lines for the Allocation and 
Disposition for Crown Ara- 
ble Lands Suitable for Agri- 
cultural Development. B.C. 
Ministry of the Environ- 
ment, Land Management 
Branch (Parliament Build- 
ings, Victoria V8V 1X5), 
Nov. 1977. 38 pp. 


Problems of agricultural 
leasing focused on determi- 
nation of arable lands using 
biophysical and economic 
criteria, resolution of re- 
source conflicts, considera- 
tion of regional sensitivity 
in climate and soil condi- 
tions when evaluating lessee 
performance, and rental 
rates. This report sets out 
the major objectives for de- 
veloping arable Crown land, 
examines the supply ques- 
tion and the value of these 
lands, outlines a planning 
procedure for determining 
which potentially arable 
lands should be allocated to 
agricultural use, describes 
more specific policies for de- 
veloping these lands, and 
discusses leasing regulations 
and other specific policy is- 
sues. See also: Policy Memo- 
randum — Division 3: Agri- 
cultural Lease, Dec. 1977, 
10 pp. 


Food Prices Review Board. 
Feed Grains, Forage and 
Food Supplies. Ottawa: 
Food Prices Review Board, 
June 1975. 


Geno, L.N. Energy, Agricul- 
ture and the Environment. 
Environment Canada (Ot- 
tawa K1A 0H8), 1975. 


Geno, Barbara J. and Larry 
M. Food Production In The 
Canadian Environment. Ot- 
tawa: Science Council of 
Canada, December 1976. 

28 pp. Available from Sup- 
ply and Services Canada 
(Printing and Publishing, 
Ottawa K1A 089), $2.25. 


The authors examine cur- 
rent agricultural operations 
from a number of perspec- 
tives: how to get the most 
out of the present system by 
increasing the amount of 
land farmed; preserving cur- 
rent farmland; improving 
management practices and 
marketing systems; con- 
straints to increasing pro- 
duction such as energy sup- 
ply, biological limits and 
environmental impacts; and 
directions towards environ- 
mentally appropriate agri- 
culture including energy 
conserving options and eco- 
logical alternatives. 


Goldsmith, Edward, ‘““The 
Future of an Affluent Socie- 
ty: The Case of Canada”, 
The Ecologist, Vol. 7, No. 5, 
June 1977. 

This controversial report, 
originally commissioned by 
Environment Canada, ar- 
gues that Canadian agricul- 
ture is highly vulnerable to 
climatic changes and energy 
costs which affect the price 
of inputs (fuel, fertilizer, 
pesticides and machinery), 
that prospects are poor for 
increasing productivity by 
expanding the land base (in 
fact, farmland is being lost 
to urbanization and non-ag- 
ricultural uses), and as a re- 
sult, that Canada’s ability 
to meet its own food needs, 
let alone the world’s, is con- 
siderably lower than is gen- 
erally thought. Further an- 
notated in 1.2 
Characteristics of Environ- 
mental Problems. 


Green Zone Committee, 
Ministry of Agriculture and 
B.C. Land Commission. 
Agricultural Zoning and 
Waste Management. B.C. 
Agricultural Land Commis- 
sion (43833 Ledger Ave., Bur- 
naby, B.C. V5G 3T3), 1977. 


57 pp. 
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As urban populations in- 
crease, more restrictive land 
use and building site regula- 
tions are introduced that 
limit the viability of certain 
types of agriculture. This re- 
port documents the work of 
a committee that investi- 
gated this problem in sev- 
eral municipalities in the 
Lower Mainland of British 
Columbia, reviewed me- 
thods used by other jurisdic- 
tions in Canada to handle 
similar problems, and ana- 
lyzed five alternative ap- 
proaches to resolving agri- 
cultural-urban conflicts 
(refining existing programs, 
municipal regulation by per- 
mit, provincial regulation by 
permit, building regulation 
by standardized formula, 
and green zone concept) 
concerning building site and 
waste management. 


International Reference 
Group on Great Lakes Pol- 
lution from Land Use Activ- 
ity (PLUARG). Environ- 
mental Management Strat- 
egy for the Great Lakes 
System. International Joint 
Commission (100 Ouellette 
Ave., Windsor, Ont. 

N9A 6T3), July 1978. 

173 pp. Free. Castrilli, J.F. 
and Dines, A.J. Control of 
Water Pollution From Land 
Use Activities in the Great 
Lakes Basin: An Evalua- 
tion of Legislative and Ad- 
ministrative Programs in 
Canada and the United 
States. IJC, March 1978. 
109 pp. Free. 


Annotated in 2.3 Water 
Quality. Includes references 
to lake pollution from agri- 
cultural activity in the 
Basin. 


Kennedy, K. et al., “Agri- 
culture and the Environ- 
ment”, Environment News, 
Vol. 1, No. 4, Oct.-Nov. 1978. 
Available from Alberta En- 
vironment, (9820 — 106 St., 
Edmonton T5K 2J6). Free. 


Entire issue devoted to agri- 
cultural/environmental con- 
flicts. Articles include 
“Problem Wildlife and the 
Farmer’, “Agriculture and 
Pollution”, “The Top-soil 
Tug of War’, and “Agricul- 
tural Trends and Environ- 
mental Quality”. 
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Lassey, William R. 
Planning in Rural 
Environments. New York: 
McGraw-Hill, 1977. Hard- 
cover, 257 pp. $17.95. 


Annotated in 1.3 Character- 
istics of Environmental 
Planning. 


McCallum, Bruce. Enviro- 
mentally Appropriate Tech- 
nology: Renewable Energy 
and Other Developing Tech- 
nologies for a Conserving 
Society in Canada. Edition 
IV. Ottawa: Environment 
Canada, 1977. Available 
from Supply and Services 
Canada (Printing and Pub- 
lishing, Ottawa K1A 0S9), 
$3.75 ($4.50 outside 
Canada). 


Agriculture is covered in the 
section on pages 128-140. 


Merrill, Richard (ed.). 
Radical Agriculture. New 
York: Harper and Row, 
1976. Paperback, $6.95. 


Miller, G. Tyler, Jr. Living 
in the Environment: Con- 
cepts, Problems and 
Alternatives. Belmont, CA: 
Wadsworth Publishing Co., 
1975. Hardcover, 503 pp. 
$14.95. 


See “Eutrophication and 
Agricultural Water Pollu- 
tion”, pp. E109-119. Eutro- 
phication is discussed in 
Case Study 39, under 3.3 
Lakes. 


Nowland, J.L. and McKeau- 
gue J.A., “Canada’s Limited 
Agricultural Land Re- 
source,” in Krueger, Ralph, 
R., and Mitchell, Bruce 
(eds.). Managing Canada’s 
Renewable Resources. 
Toronto: Methuen, 1977. 
Paperback, 333 pp. $9.95. 


Ontario Institute of Agrolo- 
gists. Foodland: Preserva- 
tion or Starvation. Ontario 
Institute of Agrologists (c/o 
W.J. McPherson, P.Ag., Sec- 
retary-Manager, R.R. 1, 
Hillsburgh, Ont.), June 
1975. 


Ontario Ministry of Agricul- 
ture and Food. Green Paper 
on Planning for Agricul- 
ture: Foodland Guidelines. 
OMAF (Queen’s Park, 1200 
Bay St., Toronto, Ont.), 
Feb. 1977. Free. 
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Ontario Ministry of Agricul- 
ture and Food et al. 
Agricultural Code of 
Practice. OMAF (Queen’s 
Park, 1200 Bay St., Toronto, 
Ont.), 1976. Free. 


Provides standards for agri- 
cultural operations to mini- 
mize their adverse impacts. 


Pearson, Norman. Food 
Land and Energy Planning. 
Food Land Steering Com- 
mittee (c/o Lloyd Moore, 
Chairman, P.O. Box 6, Lis- 
towell, Ont.), 1976. 2 
volumes. 

A submission to the Royal 
Commission on Electrical 
Power Planning. Volume I 
discusses the food lands of 
Ontario (which has half of 
Canada’s Class 1 agricul- 
tural land), production 
trends on these lands, the 
physical base for agriculture 
(soil, climate, physiography, 
etc.) and the significant 
farming areas. It then com- 
pares the effects of electric 
power generation and trans- 
mission on foodlands in 
Southwestern Ontario and 
the Canadian Shield. Vel- 
ume II looks at the future 
needs for Ontario foodlands, 
considers provincial/re- 
gional/ local planning in re- 
lation to energy, and delves 
further into socio-economic 
impacts and other effects of 
energy facilities. Pollution 
of agricultural crops, espe- 
cially by ozone, is covered in 
the last section. 


Sargent, Frederic O. Rural 
Environmental Planning. 
American Society of Plan- 
ning Officials (1313 East 
Sixtieth St., Chicago, IL 
60637), 1976. Paperback, 
199 pp. $7.00. 


Annotated in 1.3 Character- 
istics of Environmental 
Planning, and in 5.8 Public 
Participation. 


Select Committee on Land 
Drainage. Agricultural 
Land Drainage in Ontario. 
June 1974. 104 pp. Available 
from Government of On- 
tario Bookstore (880 Bay 
Street, Toronto M7A 1N8), 
$0.50. 


Science Council of Canada. 
Population, Technology and 
Resources. Ottawa: The 
Council, Report No. 25, July 


1976. Available from Supply 
and Services Canada (Print- 
ing and Publishing, Ottawa 

K1A 089), $2.50. 


This report succintly analy- 
ses three agricultural issues: 
loss of agricultural land to 
urbanization; the con- 
straints to increasing agri- 
cultural productivity, espe- 
cially for bringing marginal 
land into use; and the need 
for waste reduction. Agricul- 
tural operations are waste- 
ful of grain and energy. Ani- 
mals in feedlots are fed high 
quality grains to induce 
rapid weight gains. Feeding 
cattle grain, the Council ar- 
gues, not only shrinks the 
available food supply but is 
also inefficient because it 
takes 10 to 16 pounds of 
grain to produce one pound 
of beef. The Council notes 
that feedlot manure could 
be used as fertilizer fuel 
(methane), and to some ex- 
tent, animal feed, rather 
than being regarded as 
“waste”. 


Steinbart, I.S. and C.E., 
“Bnergy Use in the U.S. 
Food System”’, Science 184, 
No. 4134, 19 April 1974, 
pp. 301-316. 


Stokes, Bruce. Local Re- 
sponses to Global Problems: 
A Key to Meeting Human 
Needs. Worldwatch Insti- 
tute (1776 Massachusetts 
Ave. NW, Washington, DC 
20036), Feb. 1978. Paper- 
back, 64 pp. $2.00. 


The section entitled “Small 
is Beautiful”, pp. 18-28, dis- 
cusses food self-reliance: for 
example, home gardening in 
the United States, where an 
estimated 32 million house- 
holds approximately 43% of 
all families, raised fruits and 
vegetables in 1977 in back- 
yards, on balconies and in. 
city lots for a total of seven 
million acres of production, 
compared with practically 
zero acreage in 1971. Recent 
data in the U.S. suggest that 
the long-standing trend to- 
ward farm consolidation is 
perhaps beginning to be off- 
set by a resurgence of back- 
to-the-land interest in small 
farms; Canadian experience 
in the Maritimes is similar. 
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Changing conditions may be 
giving new environmental, 
economic and social advan- 
tages to small-scale farming. 
Purchasing the land is a 
stumbling block, though, 
and studies show that lack 
of security of tenure is in 
turn a major barrier to 
adoption of soil conserva- 
tion practices. 


Toner, William. Saving 
Farms and Farmlands. 
American Society of Plan- 
ning Officials (1313 East 
Sixtieth St., Chicago, IL 
60637), 1978. 46 pp. $6.00. 


Addresses the need for pres- 
ervation of prime agricul- 
tural land: the reasons for 
preserving farmlands, plan- 
ning approaches to preser- 
vation, and major zoning 
schemes. 


University of Guelph, Cen- 
tre for Resources 
Development. Planning for 
Agriculture in Southern 
Ontario. Ontario Ministry 
of Agriculture and Food 
(1200 Bay St., Toronto, 
Ont.), 1972. 331 pp. $3.00. 


The study’s objectives were: 
to provide input necessary 
to decide which areas should 
be used for agriculture; to’ 
identify key factors affect- 
ing agricultural land use and 
change over the next 20 
years; to determine interac- 
tions between agriculture 
and the environment; and 
to suggest priorities, iden- 
tify policy issues and means 
of implementation. The re- 
port presents characteristics 
of farms and their resources, 
the diminishing land base 
for agriculture, agricultural 
responses to change, agricul- 
tural land values, regions 
and planning for agricul- 
ture, future food demand 
and production, policy 
guidelines and conclusions. 


University of Guelph. 
Future Agriculture in 
Ontario. University of 
Guelph (Guelph, Ont. 

N1G 2W1), Notes on Agri- 
culture, Vol. 12, No. 3, July 
1976. Free 

A series of papers by various 
authors providing the rea- 
sons for more technology to 
increase production. Notes 
on Agriculture is published 
at irregular intervals by the 


Ontario Agricultural College 
as a public information 
service. 


Wade, Nicolas, “A Message 
from the Corn Blight: The 
Dangers of Uniformity”, 
Science 177, No. 4050, 25 
August 1972, pp. 678-679. 


Warkentin, B.P. Agricul- 
ture, Food and Renewable 
Resources in a Conserver 
Society. GAMMA (Suite 
210, 3535 Queen Mary Ave., 
Montreal), 1975. 
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4.2 Urbanization 


Urban land accounts for only 1% of Canada’s to- 
tal land area. But area alone is a misleading in- 
dicator of the significance of urbanization for 
environmental quality. Population size, density, 
location, pattern of development, urban form 
and urban lifestyle all have environmental im- 
plications. Concentrating population and eco- 
nomic activity in relatively small areas also con- 
centrates environmental stress that may exceed 
the assimilative and regenerative capacities of 
environmental systems. These impacts in turn 
may reach far beyond the local environment. 
For the environmental planner this creates two 
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problems: the need to prevent or reduce to an 
acceptable level the impact of urban develop- 
ment on the environment’s capacity to provide 
materials and resources and accommodate 
wastes; and the need to maintain or enhance 
the quality of the urban environment itself. 
These concerns may produce a dilemma: that 
greater human needs and wants create increas- 
ing environmental stress while demanding in- 
creased environmental quality. 
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From 1941 to 1975 Canada’a population doubled 
from 11.5 to 23 million, and population shifted 
from 56% to 75% urban. Projections of the popu- 
lation of Canada’s 22 census metropolitan areas 
by 2001, anticipate minimum growth of 50%. Six 
of these areas are expected to double their popu- 
lation in the period 1971 to 2001, according to 
the Science Council of Canada. The massive 
population increase experienced in the 50s and 
60s may have come to an end but, as Wiesman 
points out, Canadian society has considerable 
momentum for growth. Even with zero net pop- 
ulation growth and a birth rate at replacement 
level, the country’s total population will in- 
crease by about 25% to 28 million within the 
next 25 years. The problem, however, is not so 
much total urban growth, as where and how it 
will occur, what resources (including energy) it 
will consume, the industrial and technological 
support it will require, the amount and kinds of 
wastes it will create, and ultimately the quality 
of life it will permit. 


As a city spreads rapidly over the landscape, 
vegetation is cut back, marshes are filled, wet- 
lands are drained, topsoil is removed and land is 
paved over. Ecological systems may be degraded 
or destroyed and vital environmental processes 
such as the natural water cycle irreversibly al- 
tered. Unfortunately, the overall ecosystem im- 
pact of urbanization defies prediction, given the 
present state of knowledge (Jameson). Adding 
to the planner’s problem is the pervasive influ- 
ence the continual process of urban develop- 
ment and expansion has on environmental qual- 
ity. This is emphasized by Coughlin in a study 
of the effect of urbanization on water quality 
where he states that no matter what is done 
with sewage, urbanization will inevitably lower 
water quality. Approaches have been devised, 
however, for determining the impact of develop- 
ment on specific ecosystem properties such as 
terrestrial or aquatic productivity. Thus, while 
the overall impact of urbanization cannot be 
avoided, some specific impacts can be prevented 
and overall impact minimized through careful 
site selection and design, timing of develop- 
ment, and construction practice. For example, 
accompanying the design and building of new 
urban areas with innovative stormwater sys- 
tems can substantially reduce the adverse water 
quantity and quality effects of urbanization and 
reduce sewerage costs (see 2.3 Urban Runoff). 


Urbanization 


The urbanization commitment, often made in 
the earliest stages of planning, needs to be given 
close scrutiny. In areas where growth is inevita- 
ble and it is merely a matter of location, the ca- 
pacity and timing of major infrastructure facili- 
ties (in particular, expressways, trunk sewer and 
water lines, and treatment facilities) have a ma- 
jor impact on where, how much and how fast 
new development proceeds. These services are 
often planned without recognition of their land 
use and environmental impacts (see Urban Sys- 
tems Research Engineering). They may be over- 
designed as the engineers attempt to build ina 
safety factor as a hedge against future uncer- 
tainty. The excess capacity subsequently raises 
land values and either attracts urban expansion 
or creates the expectation of it. Agriculture may 
then become non-viable and environmental re- 
sources gradually eroded. 


Urbanization also has a direct link to energy 
use, although their interdependency is only be- 
ginning to be understood. Energy is consumed 
in creating land uses and in subsequent activi- 
ties. Enormous amounts of energy are now 
wasted in urban areas, which is both a problem 
and an opportunity. Improving the geometry of 
streets to take advantage of the sun and cli- 
mate, undertaking district heating schemes, re- 
cycling waste heat, planning energy-efficient 
land use, promoting higher-density and cluster 
development, improving building design, reduc- 
ing use of the automobile and encouraging more 
use of transit, and zoning for mixed use are ex- 
amples of measures that could be used to capi- 
talize on the opportunity to “save” wasted ener- 
gy. Substantial barriers exist to their 
implementation, however. 


Urbanization can also create environmental 
stress indirectly, as well as directly. Jaakson 
identifies three further kinds of adverse effects: 
1. those which result from depopulation of rural 
areas, urbanization essentially being the process 
of change from rural to urban in favour of the 
latter; 2. those created indirectly by the massive 
demands of the urban system for energy, food 
and other resources, goods and services, and 
waste disposal; and 3. the subtle and often cata- 
lytic effects urbanization has on values, atti- 
tudes and behaviours which pervade the man- 
environment relationship. 


Regarding urbanization as a process under- 
scores the interdepency of urban and rural 
areas, and differs from the view behind eco- 
nomic systems that treat rural areas as hinter- 
lands of the metropolis. Many urban Canadians 
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are ambivalent about rural areas, seeing them 
as “natural environment”, yearning for a (ro- 
manticized) rural life-style, while regarding 
them as exploitable and vaguely inferior. The 
average urban individual, government agency 
and private firm adopts an approach of “‘ra- 
tional self-interest”: exploiting one rural area 
(e.g. by dumping waste in it) and deriving bene- 
fit from the environmental quality of another 
(such as the cottage). 


Large-scale natural resource development, 
transportation and energy projects dramatically 
affect the natural environment. By comparison, 
a service line here or a park there, in an urban 
area, hardly seems environmentally significant, 
especially if well designed. But the entire 
process of urbanization, over time and especially 
in large concentrations on sensitive sites, has a 
massive environmental effect. Urbanization, or 
even the possibility of it, fundamentally trans- 
forms the environmental system. When an area 
on the urban fringe is committed to “develop- 
ment’, one set of expectations (about the coun- 
tryside) is replaced by another (about the city). 
In the face of awesome man-made structures, 
environmental resources decline in importance. 
In the early critical stages of an areas’s urbani- 
zation when these resources still exist, their loss 
may be downplayed by promises of sound de- 
sign and careful landscape treatment later on. 
Gradually, because they lack sufficient value to 
compete or because the natural system (e.g. 
wildlife) cannot tolerate the stress created by 
concentrated human activity, natural resources 
dwindle until a new environment results. It is a 
slow, bit-by-bit process of attrition, hardly no- 
ticed and seldom monitored. 


Urbanization need not necessarily and does not 
always result in a seriously degraded natural en- 
vironment. Examples are beginning to emerge 
(see 5.4 Plans) where urban development is 
planned and allocated according to the capacity 
of natural systems to sustain it. So far, however, 
these are rare exceptions. Where the urban re- 
sult has been environmentally favourable, often 
n small towns, good fortune seems the best ex- 
dlanation: a slow growth rate and the right kind 
of urban development, a particularly resilient 
1atural setting (or little amenable environment 
‘0 be lost), and special care in the process of ur- 
yan growth may have made the difference. On 
‘he other hand, large rapidly growing areas, lo- 
‘ated on the most biologically productive lands, 
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creating much higher levels or environmental 
stress than ever before and suffering from an ac- 
cumulation of past mistakes, live dangerously if 
they leave their environmental quality to 
chance. Deliberate environmental management 
is needed to identify the limits on urbanization 
for given locations, to engender new levels of 
popular environmental concern, to reveal envi- 
ronmental consequences of alternate causes of 
action, to demonstrate environmentally sound 
ways to achieve urban settlement, and to moni- 
tor environmental change. 


Urbanization, with its comcomitant maze of 
decisions affecting the use, development, 
maintenance and redevelopment of land, is 
perhaps the most important determinant of 
environmental quality, particularily the qual- 
ity of the urban environment where the vast 
majority of our citizens live. Kaiser. 


Case Study 56 
Land Use, Urban Form and Environmental 
Quality 


One of the few attempts to determine how envi- 
ronmental quality is related to the form and 
pattern of urban development is an intensive 
15-month study, conducted in 1972-3 by a re- 
search team at the University of Chicago for the 
U.S. Environmental Protection Agency, under 
the direction of Dr. Brian Berry. This study ex- 
amined the relationship between environmental 
pollution and the type and intensity of urbani- 
zation in 76 centres in the United States. Its re- 
port was intended to provide an understanding 
of those urban forms that naturally generate 
the lowest pollution levels, the environmental 
consequences of contemporary urban dynamics, 
and the role that urban planning may poten- 
tially play in the achievement and maintenance 
of environmental quality. 


Two major conclusions come out of the study. 
First, city characteristics such as size and level 
of manufacturing are important determinants 
of environmental pollution although the direct 
association between the two factors is weak. 
Study results indicated: air pollution levels in- 
creased with manufacturing concentration; 
water pollution problems were greater in more 
dispersed, lower-density urban regions; and sus- 
pended particulate concentrations were worst in 
the highly centralized cities where urban den- 
sity gradients are relatively steep. Second, ur- 
ban form and land use have important incre- 
mental effects, either increasing or decreasing 
environmental pollution. When city size and the 
level of manufacturing are held constant, the 
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which inventory teams have collected and ana- 
lyzed land resource information: 


Links between the urban economy, land use and environmental 
pollution 


mix and pattern of land use control the nature, 
intensity and pattern of environmental pollu- 
tion. For example, the core-oriented urban 
region, with a radial transportation network 
and steep density gradient, displays greater in- 
tensity of land use, a lower percentage of land 
developed and used for residential and commer- 
cial purposes, and more open space. As a conse- 
quence of this, land use mix and pattern, air and 
water quality are superior. On the other hand, 
the dispersed urban region, which has a less fo- 
cused transport network and lower, more uni- 
form population densities, displays urban 
sprawl and higher percentage of residential and 
commercial land use and less open space than in 
its core-oriented counterpart, resulting in infe- 
rior air and water quality. Berry’s study showed 
that the critical factor was land use rather than 
city characteristics or urban form. The diagram 
summarizes the links between the urban econo- 
my, land use and environmental protection. 


Source: Brian J.L. Berry, et al., Land Use, Ur- 
ban Form and Environmental Quality, Univer- 
sity of Chicago, Dept. of Geography (5828 S. 

University Ave., Chicago, IL. 60637), Research 
Paper No. 155, 1974. Paperback, 440 pp. $5.00. 


Case Study 57 

Urban Feasibility Studies in 

British Columbia 

Submitted by George Atamanenko, B.C. 
Agricultural Land Commission 


The Resource Analysis Branch of B.C.’s Minis- 
try of the Environment is actively engaged in 
providing earth sciences data for a number of 
studies involving urban development and the 
environment. Listed below are projects for 


1. The Chilliwack Mountain — Ryder Lake Up- 
lands Study: agriculture/ urbanization, 
1978. This study analyzes terrain, water, cli- 
mate, outdoor recreation and visual re- 
sources. The study team presented the re- 
sults to the municipal council and others in 
a day-long seminar and field trip. It is now 
up to the municipal planner and other local 
officials to use the data effectively in formu- 
lating an urban/rural land use strategy out- 
side the Agricultural Land Reserve (see 4.1 
Agriculture) in the Township of Chilliwack. 


2. Resource Analysis for Urban Suitability, 


Vancouver North Shore Area: urban devel- 
opment, 1977. To the data provided in the 
Chilliwack study, this project adds bedrock 
characteristics and standards and costs for 
hillside developments. 


3. Bowen Island Resource Analysis for Land 
Use Planning: recreational/ residential/ 
water relationship of an island in close prox- 
imity to a large metropolitan area, 1978. 
This study adds, to the Chilliwack format, 
vegetation and slope analyses. 


4. Resources Inventory and Interpretation for 
Urban Development and Transportation 
Requirements, Southeast Kootenay Area: 
resource orientation/large-scale coal devel- 
opment, 1977. In addition to the Chilliwack 
data this study covers wildlife capability 
(ungulates) and vegetation. 


Contact: 

Mark Walmsley 

Head, Terrain Systems 
Resource Analysis Branch 
Ministry of the Environment 
Parliament Buildings 
Victoria, B.C. V8V 1X4 

(604) 387-5281 


Case Study 58 

Environmental Planning, Mont St. Bruno, 
Quebec 

Submitted by Lawrence Zimmering, André 
Marsan & Associates 


The need for a physical planning process which 
fully integrates ecological concerns was recog- 
nized in the case of a proposed housing develop- 
ment for the diverse environment of Mont St. 
Bruno. Environmental consultants were en- 
gaged to perform a detailed ecological analysis 
of the site and to provide continuous input 
throughout the physical planning phase. 
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Following consideration of the general environ- 
ment of Mont St. Bruno and identification of 
the nature of environmental impacts to be ex- 
pected from development, the site was divided 
into ecologically homogeneous zones which 
posed development opportunities and con- 
straints. These areas were further divided into 
29 sub-units, with specific design and evaluation 
criteria. Relative development suitability ind- 
ices for each sub-unit were established 
to integrate concerns about slope, drainage, ero- 
sion potential, vegetation composition, ecologi- 
cal sensitivity and impact-induction capability 
of the site. Specific recommendations were then 
made on development location and intensity, 
roadway design, construction procedures and re- 
establishment of vegetation cover. Special con- 
sideration was given to the maintenance of 
three freshwater lakes, considered highly sensi- 
tive to development, and other areas of hydro- 
logical importance (e.g. aquifer recharge). The 
study’s holistic approach contrasts with linear 
approaches which simply combine the develop- 
mental opportunities and constraints of individ- 


_ual environmental components. 
| 


| Although the study process was considered suc- 
cessful from both ecology and physical planning 
viewpoints, the project did not proceed. The 
provincial government expropriated the area to 
create a regional park. 


Refer to: 

André Marsan & Associates, Mont St. Bruno, 

_ Ecological Planning and Assessment of a Pro- 
posed Housing Development, 1975. 


Contact: 

Lawrence Zimmering 
Environmental Planner 
André Marsan & Associates 
1130 Sherbrooke St. West 
Montreal, Que. H3A 1G9 
(514) 288-1332 


Case Study 59 

Site Selection: A Resource Town in 
B.C.’s Northeast Coal Block 

Submitted by Ray Crook, Environment and 
Land Use Committee Secretariat 


The British Columbia Government, in order to 
facilitate coal development by several private 
companies in largely uninhabited areas in the 
northeast, is considering the development of a 
new resource town with a potential population 
of around 10 000. In 1976 the Province’s intera- 
gency Townsite/Community Development 
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Sub-committee on Northeast Coal Development 
selected three possible sites for town develop- 
ment based on four preliminary site evaluation 
criteria: 1. commuting distance to mine sites; 2. 
accessibility to transport routes; 3. availability 
of developable land; and 4. local climate. The 
sites were named Tumbler Ridge (see Case 
Study 85 in 5.4 Plans), Bullmoose and West 
Flatbed. The latter was dropped from considera- 
tion when field studies revealed unsuitable soils. 


Extensive investigation of the Tumbler Ridge 
and Bullmoose sites by the Environment and 
Land Use Sub-committee on Northeast Coal 
Development determined that environmental 
impacts at Tumbler Ridge would be much 
greater than at Bullmoose, and that even with 
careful planning the result could be degradation 
of fishery, wildlife, outdoor recreation and high- 
quality aesthetic resources. Bullmoose involved 
some impacts on moderate-capability fisheries. 
On the other hand, opportunities for town resi- 
dents to take advantage of natural resources 
would be much higher at Tumbler Ridge than 
at Bullmoose which offered a relatively unat- 
tractive living environment. Climatically, the 
two sites were shown to be similar and both had 
ample land suitable for urban development. 
Bullmoose would present more severe water 
supply and sewage disposal problems, while 
road and rail access to Tumbler Ridge would 
create greater environmental impacts. 


The Tumbler Ridge Townsite was approved in 
principle by the five Ministers on the Cabinet 
Coal Committee primarily because it offered the 
optimal commuting links to most mines and 
was best located for transportation purposes. 
The environmental analysis, however, identified 
the environmental planning issues well in ad- 
vance of development. Considerable effort will 
be expended in environmental design if the 
town development proceeds. 


Refer to: 

Thompson, Berwick, Pratt & Partners, 
Conceptual Plan, Tumbler Ridge, Northeast 
Sector, B.C.: A Physical/Social Plan/Financial 
Plan/ Organizational Plan (B.C. Ministry of 
Municipal Affairs and Housing, March 1978). 
Available from Planning Services, B.C. Ministry 
of Municipal Affairs and Housing (Parliament 
Buildings, Victoria V8W 3E1). See 5.4 Plans. 


Contact: 

Tony Quin 

Planning Services 

Ministry of Municipal Affairs and Housing 
Parliament Buildings 

Victoria, B.C. V8V 1X4 
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Selected Activities 


Information Resources 


See also: 

1.2 Characteristics of En- 
vironmental Problems 
2.7 Natural Environments 
and Human Activities 

2.7 Energy 

3.7 The Rural-Urban 
Fringe 

5.4 Plans 

5.7 Regulation and 
Review 


Bascom, S.E. et al. 
Secondary Impacts of 
Transportation and Waste- 
water Investments: Review 
and Bibliography. Second- 
ary Impacts of Transporta- 
tion and Wastewater Invest- 
ments: Research Results. 
Washington, DC: U.S. 
Dept. of the Interior and 
U.S. Environmental Protec- 
tion Agency, 1975. 2 vol- 
umes. Available from U.S. 
Government Printing Office 
(Supt. of Documents, Wash- 
ington, DC 20402). 


Annotated in 4.5 
Transportation. 


Berry, Brian J.L. The Hu- 
man Consequences of 
Urbanization. London: 
Macmillan, 1974. Paper- 
back, 205 pp. $5.95. 


Bettison, David, G. The 
Politics Of Canadian Urban 
Development. Edmonton: 
University of Alberta Press, 
1975. Paperback, 337 pp. 
$7.00. 


Published for the Human 
Resources Council of Alber- 
ta, and the first of two vol- 
umes (the second is Human 
Affairs in Alberta), this 
book discusses the evolution 
of federal policy on regional 
economic development, 
housing, municipal develop- 
ment and urban renewal to- 
gether with directions for 
national urban policy. 


Bish, Robert L. and Nourse, 
Hugh O. Urban Economics 
and Policy Analysis. New 
York: McGraw-Hill, 1975. 
Hardcover, 435 pp. $17.40. 


Urbanization and urban 
problems are approached 
comprehensively from an 
economic perspective. Envi- 
ronmental issues are cov- 
ered in Chapter 2, primarily 
as pollution. 


Bureau of Municipal Re- 
search. Legislative Attempts 
to Control Urban Growth in 
Canada. Toronto: BMR, 
November 1976. $4.00. 


Seven categories of legisla- 
tion were examined: height 
limitation downtown, plan- 
ned unit development by- 
law, limited residential 
growth in certain areas, no 
growth on periphery of 
town, moratorium on water 
and sewerage extensions, 
limitations on building per- 
mits, and tax incentives to 
development. For the 21 
metropolitan centres sur- 
veyed, the latter three cate- 
gories have not been used 
significantly. Although 
there was no consensus 
among the survey respon- 
dents that growth was a 
problem, approximately 55 
pieces of legislation have 
been introduced in the 21 
cities. Most of the cities 
based the need for growth 
management on consultant 
studies and planning reports 
which indicated that munic- 
ipal services were being 
strained or the environment 
endangered. Despite this, 
several cities were con- 
fronted with legal chal- 
lenges to their growth man- 
agement legislation. The 
report covers the growth 
control approaches and ex- 
periences for each of the 21 
cities; Vancouver and To- 
ronto are examined in 
greater depth. Further an- 
notated in 5.7 Regulation 
and Review. 


Canada. Ministry of State 
for Urban Affairs. Urban 
Indicators: Quality of Life 
Comparisons for Canadian 
Cities. Supply and Services 
Canada (Printing and Pub- 
lishing, Ottawa K1A 089), 
1976. 86 pp. 


Clawson, Marion and Hall, 
Peter. Planning and Urban 
Growth: An Anglo-Ameri- 
can Comparison. Baltimore: 
Johns Hopkins Press, 1974. 
Hardcover, $17.50. 


Coughlin, Robert E. et al. 
Stream Quality Preserva- 
tion through Planned Ur- 
ban Development. Washing- 
ton, DC: U.S. Environmen- 
tal Protection Agency, May 


Information Resources 


1973. Available from Na- 
tional Technical Informa- 
tion Service (5285 Port 
Royal Road, Springfield, 
VA 22161), PB-222-177, 
$8.00. 


Annotated in 3.1 Streams 
and Valleys. 


Feldman, Lionel D. and 
Goldrick, Michael D. (eds.). 
Politics and Government of 
Urban Canada: Selected 
Readings. 3rd Edition. To- 
ronto: Methuen, 1976. Pa- 
perback, 448 pp. 


Readings cover theory, ur- 
ban setting and influence, 
cities in an intergovernmen- 
tal setting, structure, and 
urban and regional reform. 


Gertler, Len and Crowley, 
Ron. Changing Canadian 
Cities: The Next 25 Years. 
Toronto: McClelland and 
Stewart, 1976. Paperback, 
474 pp. $8.95. 


Communicates the findings 
of a major research project 
in the Ministry of State for 
Urban Affairs. Examines 
Canada’s demographic pro- 
spects; national patterns 
and regional diversities 
within the Canadian urban 
system; alternative urban 
patterns (case studies of 
Vancouver, Saint John and 
the Peace River region); the 
quality of the urban and 
metropolitan environment 
(as distinct from the quality 
of urban life) also with case 
studies and comparisons 
along selected urban indica- 
tors as well as the environ- 
ment of outlying resource 
communities; the urban 
fringe/shadow/field; the 
human condition in urban 
areas; and forms of settle- 
ment, towards the ‘‘open 
city”. 

Gil, Efrain. Energy-Efficient 
Planning : An Annotated 
Bibliography. American So- 
ciety of Planning Officials 
(1313 East Sixtieth St., Chi- 
cago, IL. 60637), P.A.S. Re- 
port No. 315, March 1976. 
23 pp. $6.00. 

An overview of then-current 
approaches to energy-effi- 
cient land use planning and 
development control. 


Gleeson, Michael E. et al. 
Urban Management Sys- 
tems: An Evaluation of Pol- 
icy-Related Research. Amer- 
ican Society of Planning 
Officials (1313 East Sixtieth 
St., Chicago, IL. 60637), 
P.A.S. No. 309, 310, August 
1975. $12.00. 


Annotated in 5.1 Environ- 
mental Planning in a Man- 
agement Framework. 


Hodge, Gerald. Planning for 
Small Communities. Toron- 
to: Ontario Planning Act 
Review Committee, 1977. 

17 pp. Available from On- 
tario Government Book- 
store (880 Bay St., Toronto 
M7A 1N8), $0.50. 


Jaakson, Reiner, “Urbaniza- 
tion and Natural Environ- 
ments: A Position Paper’, 
Urban Ecology, 2 (1976), 

pp. 245-257. 


Urbanization, identified as 
possibly the main catalyst 
for stresses imposed on nat- 
ural environments by man, 
is seen as more than just 
city and suburban growth; 
rather, it is the process of 
change from rural to urban 
in favour of the latter. Such 
a concept forces considera- 
tion of the interdependency 
of rural and urban. Urbani- 
zation occurs both as growth 
in an urban settlement itself 
and in “colonies”. Environ- 
mental stress is the prob- 
lem, caused by concentrated 
population growth and con- 
sumption of resources. 
There are four kinds of ef- 
fects: primary, the direct ob- 
servable effects such as air 
and water pollution but also 
climate, wildlife, vegetation, 
etc.; secondary, which result 


from loss of population in 
rural areas; tertiary, stem- : 
ming from the multitude of | 


needs for sustenance of an i 
urban system (energy, food 
and other resources, goods 
and services, wastes); and 
quartenary or catalyst, ef- 
fects that result from urban- 
ization’s role as molder of 
attitudes, values and beha- 
viour, and underlying the 
entire man-nature 
relationship. 


Jameson, David, L. 
Ecosystem Impacts of Ur- 
banization Assessment 
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Methodology. U.S. Environ- 
mental Protection Agency, 
Corvallis Environmental 
Research Laboratory (200 
S.W. 35th Street, Corvallis, 
Ore. 97330), EPA 600/3-76- 
078, 1976. 


This report reviews the eco- 
system models developed by 
the International Biological 
Program and attempts to 
determine their usefulness 
in predicting the ecological 
effects associated with ur- 
banization. IBP developed 
three levels of ecosystem 
models. The first was 
Ecosystem Submodels or 
Component Process Models, 
focused on ecosystem meta- 
bolism, i.e., the means by 
which structural character- 
istics and system properties 
control energy flow, nu- 
trient cycling, and responses 
to perturbations. These 
models included abiotic, ter- 
restrial primary production, 
terrestrial secondary pro- 
duction, terrestrial decom- 
position, terrestrial nutrient 
cycling, hydrology, aquatic 
primary production, aquatic 
decomposition, and aquatic 
nutrients. The second cate- 
gory was Ecosystem Level 
Models, combining individ- 
ual biological, chemical and 
physical processes into mod- 
els which characterize the 
entire ecosystem. These in- 
| cluded specific ecosystem 
| models (e.g. stream subsys- 
| tem), applied models (e.g. 
DDT transport) and an 
atrophic interaction model. 
The third level was Large 
Scale System Modeling, 
combining eco-system mod- 
' els into a landscape-level or 
| regional ecological model. 
The main conclusion of the 
report is that there is no 
, model at this time, no mat- 
ter how sophisticated, that 
could be used to predict the 
ecosystem effects of urbani- 
zation. There are, however, 
models which are useful in 
predicting specific effects 
_ from specific perturbations. 


Kaiser, Edward J. et al. 
Promoting Environmental 
Quality Through Urban 
Planning and Controls. 


Washington, DC: U.S. Envi- 
ronmental Protection Agen- 
cy, EPA - Gov/5-73-015, 
1974. 441 pp. Available from 
U.S. Government Printing 
Office (Supt. of Documents, 
Washington, DC 20402), 
$4.25 + 25% outside USA. 


Annotated in 1.3 Character- 
istics of Environmental 
Planning. 


Kelly, Frank (ed.). 
Population Growth and Ur- 
ban Problems. Science 
Council of Canada (150 
Kent St. Ottawa, K1P 5P4), 
1975. 


This report: presents a com- 
pendium of statistical and 
other data which bear on 
the present and future size 
of Canadian cities and their 
physical, economic and so- 
cial characteristics; assem- 
bles the many differing 
viewpoints of the growth of 
these cities; and summarizes 
expert analyses of the prob- 
lems that lie ahead for cities 
and the main recommenda- 
tions that have been put 
forward. 


Keyes, Dale L. Land Devel- 
opment and the Natural En- 
vironment: Estimating 
Impacts. The Urban Insti- 
tute (2100 M St. NW, 
Washington, DC 20037), 
1976. 128 pp. $4.95. 


Annotated in 2.2 Air Quali- 
ty, 2.3 Water Quality and 
5.5 Environmental Impact 
Assessment. See also: Kath- 
leen Christensen, Social Im- 
pacts of Land Development, 
The Urban Institute, 1976. 
$3.95. 


Lithwick, N.H. Urban Can- 
ada: Problems and 
Prospects. Ottawa: Informa- 
tion Canada, 1970. Avail- 
able from Supply and 
Services Canada (Printing 
and Publishing, Ottawa 
K1A 089). $2.00. 


Lorimer, James and Ross, 
Evelyn (eds.). The City 
Book: The Planning and 
Politics of Canada’s Cities. 
Toronto: James Lorimer 
and Co., 1976. Paperback, 
223 pp. 

Drawn from City Magazine, 
the articles in this book 
cover land, city politics, 
planning, policies, and case 
studies of public and private 


Information Resources 


development. See also, by 
the same authors and pub- 
lisher: The Second City 
Book: Studies of Urban and 
Suburban Canada, 1977, 
180 pp., $5.95, which has ar- 
ticles on land and suburbs, 
demolition, developers and 
city politics, planners and 
bureaucrats. 


McAllister, Donald M. (ed.). 
Environment: A New Focus 
for Land-Use Planning. 
Washington, DC: National 
Science Foundation, 1973. 
Paperback, 328 pp. Avail- 
able from U.S. Government 
Printing Office (Supt. of 
Documents, Washington, 
DC 20402), Catalog No. 
NS1.2:EN8, $3.75 + 25% 
outside U.S.A. 


Most of the papers in this 
book are oriented to the ur- 
ban environment. Further 
annotated in 5.4 Plans. 


New Jersey, Department of 
Community Affairs, Divi- 
sion of State and Regional 
Planning. Secondary Impact 
of Regional Sewerage 
Systems. The Division (329 
West State St., Trenton, NJ 
08625), 1975. 88 pp. 


This study notes that sewer- 
age planning process takes 
inadequate account of long- 
range developmental im- 
pacts of trunk sewer con- 
struction; the local land use 
planning process is seldom 
sufficiently advanced to use 
sewer planning as a phasing 
tool to guide development; 
in unsewered areas the 
promise of sewers can 
change the whole basis of 
existing master plans, zon- 
ing, population prediction 
and real estate sales and 
areas with new sewers, com- 
bined with inadequate land 
use planning and controls, 
are vulnerable to future deg- 
radation. These and similar 
observations motivated this 
study, identifying the types 
of secondary impacts that 
may occur, presents case 
studies, reviews state and 
federal water management 
programs, and suggests new 
methods for assessing, man- 
aging and controlling nega- 
tive secondary impacts. See 
also: New Jersey Dept. of 


Environmental Protection, 
Enviromental Guidelines 
for Planning and Construct- 
ing Interceptor Sewers, The 
Department (P.O. Box 2809, 
Trenton, NJ 08625), 1977. 


Planning Environment In- 
ternational. Interim Guide 
for Enviromental Assess- 
ment. Washington, DC: U.S. 
Dept. of Housing and Urban 
Development, 1975. Binder, 
300 + pages. Available from 
U.S. Government Printing 
Office (Supt. of Documents, 
Washington, DC 20402), 
$20.00 + 25% outside 
US.A. 


Field office manual for re- 
viewing environmental im- 
pacts of development pro- 
jects involving HUD. 
Annotated in 5.5 Environ- 
mental Impact Assessment. 


Real Estate Research Cor- 
poration. The Costs of 
Sprawl: Environmental 
And Economic Costs of Al- 
ternative Residential Devel- 
opment Patterns at the Ur- 
ban Fringe. Washington, 
DC: Council on Environ- 
mental Quality, Depart- 
ment of Housing and Urban 
Development, and U.S. En- 
viromental Protection 
Agency, April 1974. Avail- 
able from U.S. Government 
Printing Office (Supt. of 
Documents, Washington, 
DC 20402), Catalogue No. 
PREX 14.2:SP T/2, 

$3.45 + 25% outside U.S.A. 


The major conclusion of this 
study is that for a subdivi- 
sion with a fixed number of 
households, “sprawl” is the 
most expensive form of resi- 
dential development in 
terms of economics, environ- 
mental costs, natural re- 
source consumption and 
personal costs. The environ- 
mental advantages of plan- 
ned development compared 
to sprawl include: poten- 
tially 20-30% less air pollu- 
tion resulting from reduced 
automobile travel; more 
conservation of open space 
and preservation of signifi- 
cant wildlife and vegetation 
habitats; and, if properly 
designed, less storm runoff 
and minimal noise impact. 
Density is an important 
variable. Economic and en- 
vironmental costs as well as 
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resource consumption are 
likely to be much less at 
higher densities. Some per- 
sonal costs, however, may 
increase with increasing 
density, and while higher 
density reduces total envi- 
ronmental costs, it increases 
the concentration of 
pollution. 


Science Council of Canda. 
Population, Technology and 
Resources. Ottawa: The 
Council, Report No. 25, July 
1976. Available from Supply 
and Services Canada (Print- 
ing and Publishing, Ottawa 
K1A 089), $2.50. 


Simmons, James and Rob- 
ert. Urban Canada. 2nd 
Edition. Toronto: Copp 
Clark, 1974. 188 pp. 


Describes the historical de- 
velopment of urban areas, 
economic interrelationships, 
planning and administra- 
tion, patterns of land use, 
functional and demographic 
distribution in the city, and 
policy making. 


Townsite/Community De- 
velopment Subcommittee 
on Northeast Coal Develop- 
ment. Northeast Coal Study 
— Preliminary Feasibility 
Report on Townsite/Com- 
munity Development. Feb. 
1977. 117 pp. Available from 
Queen’s Printer of British 
Columbia (Parliament 
Buildings, Victoria, B.C.). 
In 1976 a multidepartmen- 
tal subcommittee in the 
B.C. government was as- 
signed the task of selecting a 
suitable site for new town 
development in the North- 
west B.C. Coal Block. Its re- 
port covers: potential coal 
development; work force es- 
timates of residential land 
and housing needs; a de- 
tailed examination of two 
sites with respect to com- 
muting distances and costs, 
potential regional transport 
networks, terrain suitabili- 
ty, environmental sensitivi- 
ties, resource opportunities, 
water supply and sewage 
disposal; and a cost analysis. 
See also 5.4 Plans. 
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University of Guelph, Cen- 
tre for Resources Develop- 
ment. Hanlon Creek Eco- 
logical Study. City of 
Guelph, Dept. of Planning 
and Development (City 
Hall, 59 Carden St., Guelph, 
Ont. N1H 3A1), 1971 and 
1972. 2 Volumes. 


Describes a study to deter- 
mine how new residential 
development could be made 
compatible with a valued 
natural environment. Anno- 
tated in 3.1 Streams and 
Valleys. 


U.S. Department of Hous- 
ing and Urban Develop- 
ment. Final Environmental 
Statement, Proposed New 
Community of San Antonio 
Ranch, Bexar County, 
Texas. Washington, DC: 
HUD, 1972. 206 pp. Avail- 
able from National Techni- 
cal Information Service 
(5285 Port Royal Rd, 
Springfield, VA 22161), PB- 
202 588-F, $7.75. 


Concludes that the project 
(a 9 318-acre site, 20 miles 
from San Antonio, planned 
for an ultimate population 
of 88 000) will result in 
greater protection and en- 
hancement of the environ- 
ment than the normal 
sprawl that would likely oc- 
cur in the absence of plan- 
ned community develop- 
ment. The statement 
describes the project fully 
and analyzes its environ- 
mental consequences, in- 
cluding unavoidable adverse 
effects and alternatives to 
the project. 


Urban Systems Research 
Engineering, Inc. The 
Growth Shapers: The Land 
Use Impacts of Infrastruc- 
ture Investments. Washing- 
ton, DC: Council on Envi- 
ronmental Quality, 1976. 

71 pp. Available from U.S. 
Government Printing Office 
(Supt. of Documents Wash- 
ington, DC 20402), Stock 
No. 041-011-00029-7, $1.30 
+ 25% outside U.S.A. 


This report explains and 
helps analyze the major role 
that certain public facilities 
— particularily highways, 
mass transit, sewers and 
various other “infrastruc- 
ture investments” — play in 
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the process of urban devel- 
opment. They affect local 
growth by influencing the 
location and costs of new 
construction and can have a 
powerful effect on the densi- 
ty, rate (extremely impor- 
tant), timing and amount of 
new development. Con- 
versely, the careful design 
and construction of such in- 
frastructure can help 
achieve well organized, envi- 
ronmentally sound urban 
growth. The problem is that 
infrastructure planners do 
not usually consider the 
land use effects of their fa- 
cilities, with the result that 
land use changes are un- 
planned often accompanied 
by major adverse economic 
and environmental effects. 


Voorhees, Alan M. and 
Associates Inc. and Ryek- 
man, Ederley, Tomlinson 
and Associates. A Guide for 
Reducing Air Pollution 
Through Urban Planning. 
U.S. Environmental Protec- 
tion Agency, Office of Air 
Programs (Washington, DC 
20460), 1971. 


Voorhees examined the im- 
plications of highway plan- 
ning for air pollution con- 
trol. The study 
experimented with eight dif- 
ferent urban patterns 
(sprawl; moderate, heavy, 
rotated and extremely ro- 
tated corridors; centralized 
employment with either 
sprawling or radial popula- 
tion; and satellite cities), 
four highway networks (a 
basic arterial grid, freeways 
with an outer beltway and 
inner loop, additional radi- 
als and an inner beltway) 
and three basic transit net- 
works (bus, rapid rail with 
bus, radial and outer loop 
rail). The goals for transport 
network design that were 
selected to promote im- 
proved air quality included: 
reducing trip lengths and 
automobile travel; moving 
traffic faster and at more 
consistent speeds; promot- 
ing expanded transit usage; 
and preventing increased 
traffic flows into already 
congested areas. Voorhees 
recommended some techni- 
ques to improve traffic flow, 
reduce pollution concentra- 
tions and reduce auto 
traffic. 


Wiesman, Brahm, “A New 
Agenda For Our Cities”, in 
Oberlander, H. Peter (ed.). 
Canada: An Urban Agenda. 
Community Planning Press 
(425 Gloucester St., Ottawa 
K1R 5B9), 1976. Paperback, 
234 pp. $7.00. 


Williams, E.R. and House, 
P. The State of the System 
(SOS) Model: Measuring 
Growth Limitations Using 
Ecological Concepts. U.S. 
Environmental Protection 
Agency, Office of Research 
and Development (Wash- 
ington, DC 20460), Feb. 
1974. 


The State of the System 
Model is being developed as 
a technique for integrating 
the growth objectives of a 
region with the carrying ca- 
pacity of the locale’s re- 
sources. The model is in the 
early stages of development; 
at this point it should be 
considered as only a concep- 
tual research tool. When 
completed, SOS model could 
be used to analyze three 
types of questions: 1. the 
ability of present growth 
trends to achieve the goals 
of the locale; 2. the probable 
life of a system operating 
within the constraints; and 
3. the effects of different 
policy alternatives as start- 
ing points or adjustment 
mechanisms. The model 
consists of four elements: 
system inputs (e.g. total re- 
gional funds, population 
size, age distribution, qual- 
ity of life demands), system 
outputs (demographic and 
economic characterization), 
state of the system (resource 
utilization environmental 
quality, satisfaction of qual- 
ity of life demands) and sys- 
tem adjustments (policy 
options). 

Wolman, Abel, “The Meta- 
bolism of Cities’, Scientific 
American, Vol. 213, No. 3, 
1965, p. 179-190. 
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4.3 Solid and Hazardous 
Wastes 


Solid waste management used to be relatively 
straightforward. Sanitation was the main objec- 
tive. Effectiveness was measured in terms of the 
control of disease-bearing organisms at collec- 
tion, storage and disposal sites. The main envi- 
ronmental problem was air pollution from incin- 
erator emissions. 


Although public health is an equally important 
issue today, neither the objective nor the ap- 
proach to managing solid waste is accepted to be 
that simple. Waste is no longer viewed as an in- 
evitable by-product of economic growth. Atten- 
tion is being given to reducing the amount of 
waste and recycling the remains. Meanwhile, 
the spectrum of adverse environmental effects 
associated with waste management has broad- 
ened considerably to encompass air and water 
pollution, safety hazard (methane gas explo- 
sions at London and Montreal garbage dumps, 
for example), odours, noise, the special problems 
of toxic wastes such as PCBs, and visual degra- 
dation. Public and political acceptability has be- 
come as important as technical feasibility in the 
search for environmentally acceptable disposal 
methods and sites. 


Recent trends in both the amount and nature of 
solid waste have also made waste management 
more complicated and controversial. 


The volume of solid waste residuals has in- 
creased substantially since the 1940s. Some pro- 
jections show that the rate of waste generation 
is continuing to grow. Population growth is an 
obvious underlying factor; the Canadian popu- 
lation has doubled since 1940 and as more re- 
sources are consumed, more wastes are pro- 
duced. But the reasons go deeper. ““Waste”’ is 
culturally defined. People today discard things 
which they saved 30 years ago. Most of us enjoy 
a high-consumption lifestyle that feeds a mate- 
rial-intensive economy characterized by disre- 
gard for environmental effects that occur else- 
where and compounded by an approach to 
waste management that does not include all the 
costs. 


At the same time, the kinds of wastes have 
changed (see 2.7 Natural Environments and 
Human Activities). Today’s wastes include plas- 
tics, synthetics and other non-biodegradable 
products together with a myriad of toxic chemi- 
cals whose environmental effects are largely un- 
known (Case Study 61). In addition, there is ra- 
dioactive waste, both high and low level, which 
presents formidable new problems (see 2.2 Radi- 
ation). Hazardous wastes, liquid as well as solid, 
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comprise only a small part of the total wastes 
dumped in the environment, but they are rap- 
idly becoming a contentious public issue. Well 
and groundwater contamination, pollution of 
surface waters and air, fires, explosions, and di- 
rect-contact poisoning have, until recently, been 
the main concerns associated with the way in 
which these wastes are disposed of. Now cancer, 
genetic changes and concentration of toxic 
chemicals in food chains have been added to the 
list. Ironically, an important reason for the haz- 
ardous waste problem is the large concentrated 
quantities of sludges and residues produced by 
devices designed to remove air and water pollu- 
tants; for example, the 1976 Canada Water 
Year Book notes that sewage treatment 

plant effluents represent the major and most 
widespread source of PCB inputs to the envi- 
ronment. This interconnectedness between 
hazardous wastes and airborne/ waterborne 
environmental control systems reveals the 
complex nature of the waste management 
problem. 


For waste management to be effective, the di- 
verse sources of solid and hazardous wastes and 
the specific problems associated with them have 
to be taken into account. Agriculture has tradi- 
tionally been a major source of solid wastes 
from animals, slaughterhouses, crop harvesting, 
orchard prunings and related manufacturing op- 
erations. Changing from open grazing to feedlot 
production created a substantial waste manage- 
ment problem — what to do with the tons of ma- 
nure produced in the feedlots. If disposal is in- 
adequate, runoff from feedlots can contaminate 
the water supply of nearby municipalities. 
Mining extraction and processing operations re- 
sult in slag heaps and mill tailings (uranium 
mines are of special concern). In 1974 it was re- 
ported that 80% of the total mineral solid wastes 
in the U.S. could be attributed to only eight of 
the 80 mineral industries: copper, iron and steel, 
bituminous coal, phosphate rock, lead, zinc, alu- 
mina and anthracite. Industrial solid and haz- 
ardous wastes are difficult to specify because of 
the lack of dependable information on quanti- 
ties and qualities of their residuals. Generally, 
the main categories of solid wastes include scrap 
metal, paper products, plastics and fly ash. Slag, 
which used to present quite a disposal problem 
for steel mills, is now a valued by-product. Work 

_ is just beginning in Canada to classify and in- 

_ ventory toxic wastes in the industrial sector. 

_ Residential, commercial and institutional 

- sources make up only a small part of the total 
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solid waste load. They include such items as pa- 
per products, plastics, glass, cans, food waste, 
yard waste, abandoned automobiles, debris and 
sewage sludge. Disposal of leftover solids from 
municipal sewage and wastewater treatment 
plants is a serious problem because of the poten- 
tial concentrations of pathogenic organisms and 
toxic chemicals in the sludge. The problem will 
probably be compounded as plans for secondary 
and tertiary treatment facilities are imple- 
mented and more sludge is produced. Industrial 
and urban solid wastes present the most direct 
threat to health and the urban environment and 
so they are prime targets for waste-disposal 
strategies. 
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Table 4.3 Solid Waste Disposal Methods 


Method 


Open dumps 


Sanitary landfill: 
direct disposal 


Sanitary landfill: 
disposal of 
processed waste 


Incineration 


Advantages 


Easy, inexpensive. 


Low cost. Easy to manage. Nuisance free; 
seals in odour. May be used to reclaim 
marginal land. Can receive most types 

of waste. Eliminates the need for 

waste separation 


Shredding and baling reduces the 
volume of waste and extends the life 
of the landfill site. May reduce 
potential for water pollution. 
Minimum settling after use. 


Reduces volume of urban waste by 
90%. Modest land requirements. Waste 
energy produced may be usable for 


Disadvantages 


Can lead to contamination of 
groundwater and nearby surface 
waters. Open to insects and 
rodents. Attract wildlife. Create 
foul odours. Waste land. Unsightly. 
Can create air pollution if garbage 
is burned at the dump site. Public 
opposition. 


Land-intensive. Leachate may 
create water pollution and other 
health hazards. Production of 
methane gas can constitute a 

fire or explosion hazard. Difficult 
to find locations because of citizen 
opposition. 


High cost. Much of solid waste 
not accepted at incinerators. Some 
potential for smoke, fly ash and 


district heating. 


Current waste disposal practices vary considera- 
bly in their effectiveness and their associated 
environmental impacts as Table 4.3 indicates. 
Generally, hazardous wastes are not handled 
very effectively. Often they are simply put in 
containers and dropped into municipal landfills 
or dumped directly into municipal sewers. The 
technology for environmentally sound treat- 
ment, storage and disposal of hazardous waste is 
available but there seems to be little economic 
incentive to use it. Newer methods cost 10 to 40 
times as much as current methods. 


So far, solid waste management has focused al- 
most exclusively on waste disposal — remove it, 
burn it and bury it. Largely as the result of in- 
creasing energy and material costs, alternative 
approaches, resource recovery and waste reduc- 
tion are slowly edging their way into current 
practice. Resource recovery includes recycling 
(reprocessing waste to recover raw materials), 
material conversion (making use of the waste in 
a different form, such as compost from waste- 
paper or low-grade fertilizer from sludge) and 
energy recovery (capturing the heat value from 
waste by burning it directly or converting it to a 
fuel product such as methane gas). Waste reduc- 
tion involves minimizing the quantity of waste 


odour. Some kinds of wastes, 

such as plastics, can damage equip- 
ment. Requires skilled operators. 
Recent public concern over 
“hidden” pollutants such as PCBs. 


through means such as designing more durable 
products, restricting disposable throwaway 
products, putting limits on product packaging, 
and promoting consumption habits which are 
less material-intensive. Although both alterna- 
tives are attractive potential solutions to the 
high waste-generation dilemma, it will be some 
time before they figure prominently as strate- 
gies for waste management. Present market ar- 
rangements do not fully reflect all external costs 
of waste disposal and, as a result, resource re- 
covery and waste reduction are not as yet 
“competitive”. 


This raises a special and urgent feature of the 
solid and hazardous waste problem. In recent 
years people have become more concerned 
about and more protective of environmental 
quality. Yet waste continues to be created at un- 
precedented levels. Pressure is exerted on gov- 
ernments and industry to tighten up regulatory 
processes, discontinue what are perceived to be 
hazardous practices, and dispose of wastes in an 
environmentally safe and sound manner — but 
not in my backyard. The results of this dilemma 
are increasingly evident. Municipalities are run- 
ning out of places to dispose of their solid wastes 


Selected Activities 


and they are unable to find satisfactory loca- 
tions for new facilities. Industries are continuing 
to produce toxic liquid wastes in increasing 
quantities but, faced with closure of easily acces- 
sible landfill operations and unwilling or unable 
to bear the costs of transport to distant sites, 
trucking firms are simply dumping their loads 
into ditches, vacant lots and sewers (i.e. eventu- 
ally into watercourses). Such activities cannot 
continue long. But, it is uncertain whether the 
outcome will be relaxed environmental stan- 
dards, new disposal facilities negotiated with or 
forced upon unwilling communities, basic 
changes to reduce the amount of waste and 
change its nature, or some combination thereof. 


Case Study 60 
Ontario Environmental Assessment Board 
Rejects Maple Dump 


The Ontario Environmental Assessment Board, 
after lengthy hearings, rejected two applications 
to create a sanitary landfill operation on 600 
acres of worked-out gravel pits in the village of 
Maple, immediately north of Metro Toronto. 


The proposed project would have provided a 
place to dispose of Metro’s garbage over the 
next 30 years (Metro must find new landfill sites 
by 1982-83). But the Board was not satisfied 
that the proposed system of clay and plastic lin- 
ers, coupled with purge wells to drain off liquids, 
was “sufficiently proven to achieve a fail-safe 
operation”. There was also concern that the 
water table would fall, thus drying up wells, 
ponds and streams, and that further contamina- 
tion to groundwater would occur. Trucks haul- 
ing garbage to the large dump would create 
heavy traffic, noise, vibration and dust with 
consequent “negative impact on the quality of 
life” of Maple residents, the Board feared. Final- 
ly, it concluded that a 30 year landfill operation 
was too long in light of expected improvements 
in resource-recovery technology. 


The project was vigorously opposed by local res- 
idents, supported by the Canadian Environ- 
mental Law Association. 


Refer to: 

Environmental Assessment Board, Hearing: 
Landfilling and Resource Recovery, Maple, 
Town of Vaughan, Report on hearings from 6 
July 1976 to 25 November 1977. 


Richard Furness, “30-year plan for dumping 
Metro’s garbage at Maple should be thrown out, 
board says”, Globe and Mail, 22 April 1978, p. 4. 
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Contact: 

T.M. Murphy 

Secretary, Environmental Assessment Board 
1 St. Clair Ave. West 

Toronto, Ont. M4V 1K7 

(416) 965-2531 


Case Study 61 

Toxic Substances: 

The Most Difficult 
Environmental Problem Yet? 


While knowledge of acute effects of various toxic 
chemicals is considerable and growing rapidly, 
knowledge of the chronic or long-term adverse 
effects of exposures to toxic substances is much 
less well developed. Latency (the period be- 
tween exposure and manifestation of effect) and 
uncertainty (imperfect knowledge of the iden- 
tity of toxic substances and the way they even- 
tually affect health) make chronic toxic sub- 
stances difficult to recognize and control. Yet 
toxic substances are receiving increased atten- 
tion from regulatory agencies and environmen- 
tal planners, primarily because of the sheer vol- 
ume of publicity such substances now receive. 
That, in turn, largely reflects the fact that many 
of them are linked to cancer. Of the two million 
known chemical compounds, 30 000 of which are 
in substantial use, a growing number have been 
identified as carcinogens (e.g. arsenic, asbestos, 
benzene, chlorine, vinyl chloride, coal tar) and 
as many as 1 000 others are suspect. In addition, 
certain technologies involve considerable risk. 
An example is the dispersal of freon and other 
aerosol propellants by spray cans (deodorants, 
paint, hair conditioners, disinfectants, etc.) 
which have been shown to deplete the atmo- 
sphere’s ozone layer. 


Designing policies to respond to the threat 
posed by toxic substances, Portney argues, may 
be the single most difficult environmental prob- 
lem ever encountered. This is so not only be- 
cause of the peculiar characteristics of these 
problems but also because their solution may re- 
quire significant, sometimes drastic, alterations 
in the conditions in which people work, the 
products they consume and the technologies 
they employ in their daily lives. The American 
Meat Institute, for example, claims that the 
U.S. Department of Agriculture’s proposed re- 
duction in the amount of sodium nitrite that 
can be used to cure bacon “has the potential for 
causing the closing of most or all bacon process- 
ing plants and destroying a multibillion-dollar 
industry”. Economic forces have the potential 
to alleviate the need for corrective policy but 
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they are limited in this regard. Neither workers 
nor consumers have adequate information 
about the risks associated with jobs or products; 
there may be no alternatives to these jobs or 
products; and they may be unable, for financial 
or other reasons, to take advantage of the alter- 
natives that do exist. 


Governments have taking an increasingly active 
role (e.g. Canada’s Environmental Contami- 
nants Act, Statutes of Canada 1974-75, and the 
U.S. Toxic Substances Control Act of 1976, Pub- 
lic Law 94-469) usually employing a standards- 
regulation approach (by contrast, Britain relies 
on judgements based on “the best practicable 
means” with monitoring and measurements by 
a factory inspectorate). This raises additional 
problems, among them establishing acceptable 
enforceable exposure levels, attempting to as- 
sess the magnitude of specific risks in relation to 
the many different ordinary risks that we have 
to accept as a necessary part of life, sorting out 
the jurisdictional complexities, ensuring ac- 
countability of the agencies concerned, testing 
for the identity and potency of toxic substances, 
and (without creating panic) disseminating the 
information in terms readily understandable to 
those who could benefit from it. 


Refer to: 

Paul R. Portney, “Toxic Substance Policy and 
the Protection of Human Health”, in Paul R. 
Portney (ed.), Current Issues in U.S. Environ- 
mental Policy (Baltimore: Johns Hopkins Press, 
1978), paperback, 256 pp., $4.95. 


Science Council of Canada, Policies and Pot- 
sons: The Containment of Long-Term Hazard 
to Human Health in the Environment and in 
the Workplace (Ottawa: Science Council of Can- 
ada, 1977), 76 pp. See Information Resources. 


Information Resources 


Information Resources 


See also: 

2.2 Radiation 

2.7 Natural Environments 
and Human Activities 

2.7 Energy 


Aikin, A.M., Harrison, J.M. 
and Hare, F.K. The Man- 
agement of Canada’s Nu- 
clear Wastes. Dept. of Ener- 
gy, Mines and Resources 
(Ottawa K1A OEF4), 1977. 
63 pp. 

Annotated in 2.2 Radiation 
and 4.7 Energy Projects 
(which lists additional 
sources on this subject). 


Berry, Brian J.L. and Hor- 
ton, Frank E. Urban Envt- 
ronmental Management: 
Planning for Pollution 
Control. Englewood Cliffs, 
NJ: Prentice-Hall, 1974. 
Hardcover, 425 pp. $14.95. 


Chapter 9, “Solid-Wastes 
Management”, covers the 
origin of solid wastes, their 
collection and disposal, 
multipurpose concepts in re- 
fuse disposal (recycling, land 
reclamation, etc.), and re- 
fuse disposal and groundwa- 
ter pollution. 


Castrilli, J.F. and Dines, 
A.J. Control of Water Pollu- 
tion Land Use Activities: 
An Evaluation of Legisla- 
tive and Administrative 
Programs in Canada and 
the United States. Interna- 
tional Joint Commission 
(100 Ouellette Ave., Wind- 
sor, Ont. N9A 6T3), March 
1978. 109 pp. Free. 


Annotated in 2.3 Water 
Quality. One of the sets of 
land use activities covered is 
liquid, solid and deepwell 
waste disposal. The report 
(pp. 40-58) describes for the 
Great Lakes Basin, the in- 
stitutional framework and 
regulatory programs rele- 
vant to these activities. 
Among the report’s conclu- 
sions for Ontario: “regional 
plans are sometimes not suf- 
ficiently specific in forbid- 
ding certain land uses (e.g. 
waste disposal activities) in 
certain areas (e.g. environ- 
mentally sensitive); this de- 
ficiency, combined with an- 
tiquated local zoning, can 
defeat efforts to prevent a 
waste disposal facility from 
being located in a place 
where it may damage water 


quality”. And “the large vol- 
umes of land-spreadable 
sludge that are generated by 
treatment plants and the 
small number of approved 
sites suggest that haulers 
are spreading or dumping 
sludge in environmentally 
inappropriate and unap- 
proved areas’. Also, the 
Province’s policy on liquid 
industrial waste disposal, 
calling for reduction of toxic 
waste disposal in deepwells 
and sanitary landfills, is 
contradictory; since there 
are no deepwells, such 
wastes go in increasing 
quantities to sanitary land- 
fills or to environmentally 
even less suitable areas. 


Clarke, R.H. and Brown, 
J.H. Municipal Waste Dis- 
posal: Problem or 
Opportunity? Toronto: On- 
tario Economic Council, 
1972. 176 pp. + app. Avail- 
able from Ontario Govern- 
ment Bookstore (880 Bay 
St., Toronto M7A 1N8). 
$3.00, cheque payable to 
Treasurer of Ontario. 

Deals with sanitary landfill, 
incineration, composting, 
new processes, reclamation 
systems, value and utility of 
reclaimed materials, and 
collection. Conclusions and 
recommendations are 
presented. 


Colonna, Robert A. and 
McLaren, Cynthia. 
Decision-makers Guide to 
Solid Waste Management. 
Washington, DC: U.S. Envi- 
ronmental Protection Agen- 
cy, Office of Solid Waste 
Management Program, 
1974. 157 pp. Available from 
U.S. Government Printing 
Office (Supt. of Documents, 
Washington, DC 20402), 
$1.95 + 25% outside U.S.A. 


A good summary of the 
costs, benefits, and effec- 
tiveness of approaches to 
solid waste management. 
Covers all aspects of the 
waste management cycle in- 
cluding collection, transfer 
to stations, transportation 
to disposal sites, and sani- 
tary landfill. A section on 
“special wastes” such as 
tires, waste lubricating oil 
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and sewage sludge docu- 
ments some of the environ- 
mental problems that have 
resulted from improper 
waste disposal. 


De Renzo, Dorothy. Energy 
from Bioconversion of 
Waste Materials. Noyes 
Data Corporation (Mill 
Road at Grand Ave., Park 
Ridge, NJ 07656), 1977. 

223 pp. $32.00. 


Describes practical arrange- 
ments and equipment, large 
and small, for the anaerobic 
decomposition of organic 
wastes to produce methane 
gas. 


Energy, Mines and Re- 
sources Canada, Office of 
Energy Conservation. The 
Garbage Book: How to Save 
Energy and Money by 
Throwing Out Less. Con- 
servation Books (P.O. Box 
3500, Station C, Ottawa 
K1Y 4G1), 1977. 104 pp. 
Free. 


Environment Canada, 
Waste Management 
Branch. Solid Waste Man- 
agement Information. Envi- 
ronment Canada, Environ- 
mental Protection Service 
(Ottawa K1A 1C8), periodi- 
cally updated. Free. 


A useful listing of available 
materials and services. A 
similar but more extensive 
source from the United 
States is Lederer, below. 


Fisheries and Environment 
Canada. Canada Water 
Year Book 1976. Supply and 
Services Canada (Printing 
and Publishing, Ottawa 
K1A OS9), Catalogue No. 
En386-425/1976, $3.50 ($4.20 
outside Canada). 


General Electric. Solid 
Waste Management: Tech- 
nology Assessment. GE, 
Technology Marketing Op- 
eration (1 River Road, Bldg. 
5, Dept. B, Schenectady, 
NY 12345), 1975. $450.00. 


Golueke, Clarence G. 
Biological Reclamation of 
Solid Wastes. Rodale Books 
(33 E. Minor St., Emmaus, 
PA 18049), 1977. Paperbook, 
272 pp. $5.95. 


Goodard, Charles, “Hazar- 

dous Waste Disposal’, The 
Conservationist, Vol. 32 No 
4, Jan.-Feb. 1978. 


A well-written summary of 
the hazardous waste dis- 
posal problem in New York 
State. (The Conservationist 
published by the New York 
State Department of Envi- 
ronmental Conservation). 
Goodard outlines seven pos- 
sible waste management op- 
tions: waste reduction (sub- 
stituting less hazardous 
materials in manufacturing 
processes), waste separation, 
recycling, waste recovery, 
incineration, neutralization 
by acids and caustics, and 
land disposal. 


Lederer, P. Solid Waste 
Management. Available In- 
formation Materials. In- 
terim Catalog. Washington, 
DC: U.S. Environmental 
Protection Agency, Decem- 
ber 1977. Free. 


A comprehensive bibliogra- 
phy of reports, films and 
training programs produced 
and collected by the Office 
of Solid Waste, U.S. Envi- 
ronmental Protection 
Agency (Washington, DC 
20460). 


Love, Peter. Net Energy 
Savings from Solid Waste 
Management Options (A 
Summary). Environment 
Canada, Environmental 
Protection Service (Ottawa 
K1A 1C8), 1976. 27 pp. Free 
(quantity limited). 

An essential difference 
among solid waste manage- 
ment systems is their treat- 
ment of the large paper 
component. This study re- 
veals that in the majority of 
cases considered (for South- 
ern Ontario), net energy 
savings are attributable to 
recycling waste paper rather 
than using it as a source of 
energy. Such recycling could 
also result in a net decrease 
in air and water pollution. 
Energy savings resulting 
from reduction at source op- 
tions were assessed 
separately. 


National Center for Re- 
source Recovery, Inc. 
Bibliography, Resource 
Recovery. The Center (1211 
Connecticut Ave. NW, 
Washington, DC 20036), 
n.d. 38 pp. 
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National Research Council, 
Commission on Natural Re- 
sources. The Shallow Land 
Burial of Low-Level Radio- 
actively Contaminated Solid 
Waste. National Academy 
of Sciences (Printing and 
Publishing Office, 2101 Con- 
stitution Ave. NW, Wash- 
ington, DC 20418), 1976. Pa- 
perback, 150 pp. $7.00. 


Reviews a number of cases 
where radioactively contam- 
inated waste was buried and 
recommends principles for 
dealing with it. Annotated 
further in 2.2 Radiation. 


Nova Scotia College of Art 
and Design. Lunenburg 
County Solid Waste Dis- 
posal Site Selection Study. 
Municipality of the District 
of Lunenburg (Municipal 
Building, 210 Aberdeen 
Road, Bridgewater, N.S.), 
1976. 89 pp. 


This study, by environmen- 
tal design students at the 
College (5163 Duke St., Hal- 
ifax, N.S. B3J 2J6), aimed at 
assisting the rural munici- 
pality in finding a site that 
would satisfy economic, en- 
gineering and ecological re- 
quirements for disposal of 
solid waste generated by 

40 000 people over the next 
30 years. Site selection in- 
volved a numerical scoring 
technique that reflected five 
objectives (listed here in the 
order of importance deter- 
mined by the municipal 
public works committee): 
public health and safety, 
physical and operational 
(cost), public acceptability, 
ecological considerations, 
and area planning and de- 
velopment concerns. A 
number of criteria were used 
to measure to what extent 
each site satisfied these ob- 
jectives. Those considered 
most significant by the com- 
mittee were water supply 
pollution potential, hydro- 
geologic capability, life of 
site, proximity to residences, 
availability of cover materi- 
al, compatability with pres- 
ent land use, and present 
land ownership. The envi- 
ronmental conditions perti- 
nent to each site were then 
identified and rated in 
terms of suitability for land- 
fill and incineration; for ex- 
ample, under the criterion of 


avoiding surface water pol- 
lution, each alternative site 
had to be examined for the 
likelihood of stream and 
lake pollution should a dis- 
posal facility be located 
there. Finally, weighted ob- 
jectives, weighted criteria 
and condition ratings were 
brought together and ap- 
plied to yield site scores for 
each of the 14 potential sites 
which were subsequently 
examined using aerial pho- 
tography with ground truth- 
ing. The best site was then 
identified and recommenda- 
tions were made for a de- 
tailed engineering 
examination. 


Pollution Probe Ottawa and 
Consumers Association of 
Canada. Living Well in 
Times of Scarcity. Pollution 
Probe Ottawa (53 Queen St., 
Suite 54, Ottawa K1P 5C5), 
1978. 68 pp. 


An activity book designed to 
make consumers more 
aware of the consequences 
of sloppy household prac- 
tices (such as waste han- 
dling) vis-a-vis energy and 
resource consumption. 


Resource Conservation and 
Recovery Act of 1976, Public 
Law 94-580, 94th U.S. Con- 
gress, 21 Oct. 1976. Avail- 
able from U.S. Environmen- 
tal Protection Agency, 
Office of Solid Waste Man- 
agement (Washington, DC 
20460). 


The U.S. Government’s new 
legislation was designed (a) 
to provide technical and fi- 
nancial assistance for the 
development of manage- 
ment plans and facilities for 
the recovery of energy and 
other resources from dis- 
carded materials and for the 
safe disposal of discarded 
materials, and (b) to regu- 
late the management of 
hazardous waste. 


Roche Associates Ltd. 
Gestion des déchets du mi- 
lieu médical et des services 
annexes. Services de protec- 
tion de l’Environnement (94 
rue Paradis, Ste-Foy, Qué- 
bec, Qué. G1V 2T6), Oct. 
1977. 

Report on the management 
of waste from medical 
facilities. 
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Rovers, F.A. and Sobanski, 
A.A. Recommended Proce- 
dures for Landfill Monitor- 
ing Program Design and 
Implementation. Environ- 
ment Canada, Environmen- 
tal Protection Service, 
Environmental Impact Con- 
trol Directorate (Ottawa 
K1A 1C8), EPS-4-EC-77-3, 
1977. 25 pp. Free (quantity 
limited). 

This document discusses 
and recommends procedures 
for landfill monitoring pro- 
gram design and implemen- 
tation. Also available from 
the E.P.S.: F.A. Rovers and 
J.J. Tremblay, Procedures 
for Landfill Gas Monitoring 
and Control, 1977. 


Science Council of Canada. 
Policies and Poisons: The 
Containment of Long-Term 
Hazardous Human Health 
in the Environment and in 
the Workplace. Ottawa: Sci- 
ence Council of Canada, 
1977. 76 pp. Available from 
Supply and Services Canada 
(Printing and Publishing, 
Ottawa K1A OS9), Cata- 
logue No. SS22-1977/28, 
$2.00 ($2.40 outside 
Canada). 


A study of health hazards to 
which the Canadian public 
and workforce may be expo- 
sed, and of the decision- 
making processes designed 
to protect us against these 
hazards. Six are discussed in 
depth: lead, asbestos, radia- 
tion, vinyl chloride, mercury 
and oxides of nitrogen. The 
process of risk assessment 
(relating the hazard of expo- 
sure to the probability of ex- 
posures reaching certain lev- 
els), the determination of 
acceptable risk, medical rec- 
ord systems, regulation and 
occupational health are ex- 
amined and recommenda- 
tions are made. The princi- 
pal recommendation is that 
a National Advisory Council 
on Occupational and Envi- 
ronmental Health be cre- 
ated by statute with a man- 
date (a) to designate 
hazards and ensure that as- 
sessment of risks associated 
with designated hazards are 
undertaken and published, 
and (b) to be responsible for 
publishing recommended 
standards of maximum per- 
missible exposure levels for 
Canada. 
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Solid Waste Task Force. 
General Report of the Solid 
Waste Task Force to the 
Ontario Ministry of the 
Environment. Toronto: 
Ministry of the Environ- 
ment, 1974. 3 volumes. 
Available, at $2.00 per vol- 
ume, from Ontario Govern- 
ment Bookstore (880 Bay 
St., Toronto M7A 1N8), 
cheque payable to Treasurer 
of Ontario. 


Volume 1 is a general report 
of the Task Force, the Bev- 
erage Packaging Working 
Group, and the Milk Pack- 
aging Working Group. Vol- 
ume 2 is an environmental 
study of beverage packag- 
ing. Volume 3 is a statistical 
report. 


U.S. Dept. of Health, Edu- 
cation and Welfare. Basic 
Concepts of Human Health. 
National Institute of Envi- 
ronmental Health Sciences 
(P.O. Box 12233, Research 
Triangle Park, NC 27709), 
1977. 43 pp. Free. Human 
Health and the Environ- 
ment: Some Research 
Needs. 1977. 498 pp. Avail- 
able from U.S. Government 
Printing Office (Supt. of 
Documents, Washington, 
DC 20402), $1.92 + 25% 
outside U.S.A. 


The first source summarizes 
the second. Both cover vari- 
ous aspects of environmen- 
tal health including the ef- 
fects on man of various 
chemicals and pollutants 
associated with solid and 
hazardous waste. 


U.S. Environmental Protec- 
tion Agency. Resource Re- 
covery and Waste 
Reduction. Fourth Report 
to Congress. EPA (Washing- 
ton, DC 20460), 1977. 

140 pp. Free. 


Reviews the municipal solid 
waste management problem 
and overviews U.S. federal, 
state and local develop- 
ments in resource recovery 
and waste reduction. Fo- 
cuses primarily on the pro- 
grams and projects of the 
Agency. 
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4.4 Resource Development 


Exploitation of natural resources — biophysical 
elements such as land, water, forests, fish, min- 
erals and fuels, necessary for the production of 
certain essential commodities — has always been 
basic to Canada’s economic and political devel- 
opment. The 1961, Resources For Tomorrow 
Conference marked a turning point, however, 
by emphasizing conservation and raising new 
environmental concerns. More recently, na- 
tional attention has also focused on resource 
scarcity and northern development. Technologi- 
cal ingenuity and a considerable increase in the 
demand for services (as opposed to raw materi- 


Resource Development 


als) have combined with these recent concerns 
to alter the economicaily oriented concept of re- 
sources. Greater emphasis is now placed on in- 
tangibles such as quality, ecological diversity 
and harmony. One response is the concept of 
multiple use, with compatibility not just among 
uses but also with the natural and human envi- 
ronments they affect, and its more recent vari- 
ant “integrated resource management”. 
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The extent of resource development activities 
and their resultant environmental effects de- 
pend upon growth and distribution of popula- 
tion, standard of living, modes of production 
and consumption, and the vagaries of interna- 
tional trade. For example, population increase 
accompanied by increased demand for single- 
family housing leads to greater demand for for- 
est products. Similarly, a change in a production 
activity (such as the displacement of farm la- 
bour and use of solar energy in agriculture by 
high-energy inputs dependent on fossil fuels) 
has substantially increased the demand for cer- 
tain resources. As resources become scarcer, the 
activities necessary to develop them become 
more difficult and probably more environmen- 
tally destructive. 


Project actions 


Industrial sites and buildings 


Highways and bridges 

Transmission lines 

Blasting and drilling 
| IX Surface excavation 


| | INN Mineral processing 


ae 
Eipieialslsieie Trucking 


Water quality 
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Aquatic Plants Co 
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Scenic views and vistas [24[34]34] |34] [24134] _| 
Wilderness qualities DAVARAVAKARARA4H 
Rare and unique species | (Xl BKlzsisalsa |_| 
Health and safety BOER 4eEawS 


Environmental elements 


A diagonal in a cell indicates a significant interaction 
between a project action and an environmental 
element. The number to the left of the diagonal 
represents the estimated magnitude of the action (on a 
scale of | to 10). The number to the right is a 
weighting of its importance. 


Figure 4.6 Sample Environmental Impact Assessment 
Matrix for a Proposed Mining Operation. t 
Source: Ronald Barbaro and Frank L. Cross, Jr., Primer on Environmental 


Impact Statements (Westport, CT: Technomic Press, 1973), Reproduced with 
permission. 
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Resource development includes: 

e Identification of the resource (exploration, 
surveying, etc.) 

e Preparation for its exploitation (e.g. building 


access roads, clearing and grubbing, erecting 
facilities, fertilizing the soil) 


Extraction of the resource (mining, for in- 


stance) or otherwise tapping its potential (e.g. 


sowing and harvesting) 


Disposal of associated wastes 


e Transport of the derived raw materials to 
markets or to the next stage of processing 


Renewal of the resource, where appropriate 
(e.g. reforestation) and/or restoration of the 
site. 


Traditionally the main natural resource devel- 
opment activities in Canada have been forestry, 
water power development, fuel and mineral ex- 
traction, agriculture, fishing and the fur trade. 
Economic and other benefits have been consid- 
erable but adverse environmental and social ef- 
fects have also resulted. Familiar examples in- 
clude: clearcutting in forests and habitat 
destruction by logging; acid wastes, unsightly 
and sometimes hazardous slag heaps and tail- 
ings, and devasted landscapes resulting from 
mining; loss of species through short-sighted 
harvesting practices in freshwater and marine 
fisheries; large areas flooded and people dislo- 
cated by major hydroelectric projects; huge 
quantities of sediment, nutrients and pollutants 
washed into lakes and streams from agricultural 
lands; oil spills; and so on. Furthermore, the 
closely related primary manufacturing stage, 
characterized by large-scale bulk refining and 
concentrated processing of raw materials, is par- 
ticularly damaging to the environment. Pulp 
and paper mills, iron and steel operations in- 
cluding smelting and refining, petroleum refin- 
ing and industrial chemical production create 
the highest order of environmental stress and 
demand a disproportionately large share of en- 
ergy and other resource inputs to Canadian in- 
dustry (Statistics Canada). 


Increasingly the environmental consequences of 
resource exploitation and the distribution of 
these “costs” relative to the derived benefits are 
raising questions, generating conflicts and creat- 
ing controversy, especially where the adverse ef- 
fects are close at hand for a large number of peo- 
ple. Planning oriented to enhancing 
environmental capacity and quality has a po- 
tential role in reducing or mitigating these ad- 
verse effects. But the problem goes much deeper 
than that, in two ways. 
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Selected Activities 


The first questions the long-term capacity of the 
natural environment to meet expanding human 
wants. Brubaker argues that only “two paths 
are open to man in order to secure permanent 
occupancy: 1. to aspire to a modest but sustain- 
able place in the natural system by changing to 
a technology that is nondepleting in character; 
and 2. calculated effort to escape the constraints 
of resource exhaustion through new technolo- 
gies’. Conservation is an essential component of 
either strategy, he maintains. Necessary initia- 
tives include more efficient transportation of 
the natural capital represented by resource 
stocks, protection of the sustainable productiv- 
ity of the land and other renewable resources, 
extension of the life of non-renewables (more 
complete extraction, more efficient refining, re- 
duced resource use per unit of output, etc.), sub- 
stitution of renewables for non-renewables, re- 
cycling of materials, and sheer reduction of 
consumption. 


The second basic concern is closely tied to the 
first. Appropriate national and provincial poli- 
cies are needed to guide public and private ac- 
tions affecting resource development. Current 
policies favour development of the use of virgin 
resources rather than measures to restrict use 
or consumption, certain uses are arbitrarily 
given preference, subsidies distort apparent 
returns from resource development, values and 
costs not registered in the marketplace receive 
less attention, and complex administrative 
arrangements frustrate integrated action. How 
to relate one kind of resource development to 
another rather than pursuing each sector more 
or less independently (something that is 
encouraged by departmental structures and key 
interests); how to identify and interpret short- 
term needs in a long-term context; deciding 
which resources are needed now, how much 
they are needed and by whom; determining 
whether they should be developed and under 
what conditions; how to weigh the tradeoffs 
between one resource and another - these and 
similar questions bear heavily on present and 
future environmental capacity and quality. 


Case Study 62 
The National Coal Policy Project 


Environmental issues have often triggered a 
kind of warfare. Sides were sharply drawn, ex- 
treme positions were taken, and the industrial- 
ist and environmentalist camps proceeded down 
a destructive path on which both sides found 
their triumphs to be hollow; hastily contrived 
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environmental measures built up public resist- 
ance and failed in court, and long delays 
strained corporate treasuries. The National Coal 
Policy Project was established in an effort to 
find an alternative, a more reasoned and mutu- 
ally satisfying approach to the settlement of en- 
vironmental disputes surrounding the increased 
development of coal resources. Over a year-long 
period approximately 60 participants — half 
from coal-mining and coal-using industries, half 
from environmentalist ranks — met in five sepa- 
rate task forces to try and agree on how and 
where coal should be mined and burned as well 
as how it should be transported, priced and con- 
served. Georgetown University’s Center for 
Strategic and International Studies sponsored 
the project, provided backup support and organ- 
ized a campaign to raise the $675 000 needed for 
expenses. 


During the exercise, members on both sides 
found themselves backing away from previous 
positions, making concessions in order to secure 
gains, and recognizing certain common objec- 
tives which might provide the basis for workable 
compromises without overstatement, rancor 
and defensiveness. Largely responsible was the 
use of the “rule of reason” (taken from Milton 
Wessel’s book of the same name) which replaced 
the usual adversary process. 


Although difficulties obviously remain, the 
Project’s multi-volume report (available from 
the Center, below) indicates that important so- 
lutions were found to complex problems. The 
approach, which has applicability to similar cir- 
cumstances in other environmental sectors, ap- 
pears to have struck a tolerable balance between 
social goals that have tended to be 
incompatible. 


Refer to: 

Tom Alexander, “A Promising Try at Environ- 
mental Detente for Coal”, Fortune, 13 Feb. 
1978, pp. 94-102. 


Ken Small, Coal, the Environment and the Rule 
of Reason (Center for Strategic and Interna- 
tional Studies, Georgetown University, Wash- 
ington, DC, n.d.), $3.00. 


Contact: 

Center for Strategic and International Studies 
Georgetown University 

1800 K St. NW, Suite 52 

Washington, DC 

(202) 833-8595 
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Case Study 63 

Gravel Extraction in Central Nova Scotia 
Submitted by Michael Simmons, Maritime 
Resource Management Service 


Suburban development in central Nova Scotia 
has occurred immediately adjacent to expand- 
ing gravel pits. All of North River, a new com- 
munity in Colchester County, is built on gravel 
terraces. Gravel is removed by river dredging 
and the use of draglines and bulldozers. In 1970 
new residents protested against the noise, dust, 
hours of operation, traffic congestion and traf- 
fic/water-related safety hazards to children. In- 
vestigation showed that conflicts between 
gravel extraction and housing were widespread 
throughout the area (population 17 000, growing 
at 5% per year). There was no municipal devel- 
opment plan. Similar circumstances could be 
found in other parts of Nova Scotia. 


Though most of the gravel deposits were unex- 
pected, a few were of the highest quality. Urban 
development had already alienated over half the 
gravel from industrial extraction; most deposits 
would soon have been subdivided if present 
trends had continued. A report on the problem 
recommended creation of “gravel extraction re- 
serves’, rehabilitation requirements and regula- 
tion of the extraction process. Municipal Coun- 
cil endorsed a proposal to create a park at North 
River but voted no money for this purpose. Be- 
tween 1971 and 1976 the provincial govern- 
ment: carried out a province-wide inventory of 
commercially acceptable gravel deposits; ap- 
pointed a mining engineer, experienced in this 
field, to the Department of the Environment; 
designated an inspection engineer in the De- 
partment of Highways to ensure conformity of 
gravel operations with contract specifications, 
including provisions on aesthetics; and amended 
the Municipal Act to allow municipalities to 
pass bylaws regulating pits “not to be left ina 
state more unsightly than before they were 
opened”. 


In 1976 the Deputy Ministers Committee on 
Land Use Policy established an issue group to 
deal with aggregates. The group initiated coop- 
erative action to prevent “North River” situa- 
tions. All highway contracts are to stipulate re- 
quirements, the same as those under the 
Environmental Protection Act, for pits and 
quarries. Regulations of the Department of the 
Environment will only be applied to permanent 
pits, about 60 of Nova Scotia’s total 6 500. The 
Nova Scotia Road Builders Association is to 
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oversee the imposition of appropriate contract 
specifications and regulations. 


Refer to: 

M.D. Simmons, Gravel Extraction and Land 
Planning in Central Nova Scotia, Maritime Re- 
source Management Service, 1971, $1.50. 


Contact: 

Doug Foster 

Community Planning Division 
N.S. Dept. of Municipal Affairs 
P.O. Box 216 

Halifax, N.S. B3J 2M4 

(502) 424-4091 


W. Coulter 

N.S. Dept. of the Environment 
P.O. Box 2107 

Halifax, N.S. B38J 3B7 

(502) 424-8612 


Michael Simmons 

Maritime Resource Management Service 
Box 2254 

Halifax, N.S. 

(902) 424-5899 


Case Study 64 
A Resource Management Policy 
for Alberta’s Eastern Slopes 


The Eastern Slopes of Alberta’s Rocky Moun- 
tains, encompassing approximately 90 000 km/?, 
possesses a wealth of renewable and non-renew- 
able resources. Growing demands for resources 
and land use in the area have led to conflicts in 
land allocation and increased concern for protec- 
tion of environmental quality in this region. 
Two planning studies in the early seventies ini- 
tiated a comprehensive planning process de- 
signed to identify optimum resource uses fcr 
land units. Hearings conducted in 1973 by the 
Environmental Conservation Authority and a 
public opinion survey identified views and con- 
cerns of the Alberta public. In 1975 the Eastern 
Slopes Interdepartmental Planning Committee 
was established to make recommendations on 
an integrated resource planning approach and 
in July of that year the provincial government 
finalized a policy for management of the East- 
ern Slopes. Subsequently the Alberta Coal De- 
velopment Policy (see Information Resources) 
classified all lands in the Eastern Slopes in 
terms of the extent to which coal exploitation 
and development activities would be permitted. 
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The Government identified integrated land use 
planning as the means of implementing its re- 
source management policies for the Eastern 
Slopes. A land use zoning system allocates re- 
sources at the regional scale based on a com- 
bined evaluation of the physical environment, 
the existing resources, present land use, demand 
and the public interest. It directs integrated 
land management efforts towards maximizing 
the benefits derived from the region while mini- 
mizing resource conflicts and costs, and it pro- 
vides guidance for detailed resource manage- 
ment planning and environmental controls. 
Underlying the zoning are certain designated 
priorities: the need for a comprehensive plan- 
ning system; watershed management as top pri- 
ority; maintenance of recreation potential and 
aesthetic quality; protection of critical wildlife 
habitats and other areas of natural significance; 
development and use of resources consistent 
with proper conservation and environmental 
protection; long-term priority given to manage- 
ment of non-renewable resources; service centre 
development associated with transportation 
modes; and retaining of Crown Land in public 
ownership. Three broad land use zones are des- 
ignated and within them, eight detailed zones 
outline a range of permitted activities in keep- 
ing with stated priorities and management ob- 
jectives of the zone: 


Protection ]. Prime Protection 
2. Critical Wildlife 


Resource Management 

Special Use 
General Recreation 
Multiple Use 
Agriculture 


Industrial 
Facilities 


Development 


eo SS) Se ue 


Refer to: 

Environment Council of Alberta, A Policy of Re- 
source Management of the Eastern Slopes 
(Edmonton: Alberta Energy and Natural Re- 
sources, Resource Information Services, July 
1977), 19 pp., $1.00. 


Contact: 

Les J. Cooke 

Executive Director 

Resource Evaluation and Planning Division 
Alberta Energy and Natural Resources 
9915 — 108th St. 

Edmonton, Alta. T5K 2C9 
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Alistair D. Crerar 

Chief Executive Officer 
Environmental Council of Alberta 
2100 College Plaza, Tower 3 

8215 — 112th St. 

Edmonton, Alta. T6G 2M4 

(403) 427-5792 
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Information Resources 


See also: 

2.1 Land Use and Misuse 
2.3 Water Quality 

2.5 Forests 

2.6 Wildlife and Fish 

2.7 Natural Environments 
and Human Activities 

4.7 Energy Projects 


Alberta Dept. of Energy 
and Natural Resources. A 
Coal Development Policy for 
Alberta. Alberta Energy 
and Natural Resources 
(9915 — 108th St., Edmon- 
ton T5K 2C9), June 1976. 
38 pp. + app. 

The Alberta Government’s 
statement of coal develop- 
ment policy, in four parts: 
an introduction that out- 
lines the nature and impor- 
tance of the province’s coal 
resources; a general state- 
ment which summarizes the 
overall policy; elements of 
the policy in more detail; 
and administrative proce- 
dures which highlight the 
process of application, con- 
sideration and development 
applicable to specific coal 
development proposals. 


Anders, G. et al. The Impact 
of Taxation and Environ- 
mental Controls on the On- 
tario Mining Industry: A 
Pilot Study. Toronto: Minis- 
try of Natural Resources, 
n.d. 192 pp. Available from 
Government of Ontario 
Bookstore (880 Bay St., To- 
ronto M7A 1N8), $3.00, che- 
que payable to Treasurer of 
Ontario. 


Barr, John. Delerict Britain. 
Pelican, 1969. Paperback, 
240 pp. $1.50. 


An angry book that looks 
closely at Britain’s indus- 
trial wastelands and exam- 
ines what can and should be 
done to redeem them. In 
particular the author draws 
a detailed study of the 
Lower Swansea Valley, rav- 
aged by centuries of indus- 
trial plundering and govern- 
ment indifference, and 
demonstrates how reclama- 
tion techniques planned 
there can be applied else- 
where. For a more recent 
statement see: Trevor Fish- 
lock, ““How Green is My 
Valley: In Wales, Mined 
Wastelands are Giving Way 
to New Fields and Forests”, 


International Wildlife, Vol. 
8, No. 2, March-April, 1978, 
pp. 51-54. 


Baurer, Anthony M.A 
Guide to Site Development 
and Rehabilitation of Pits 
and Quarries. Toronto: On- 
tario Department of Mines, 
Industrial Miners Report 
No. 33, 1970. Paperback. 

62 pp. Available from Gov- 
ernment of Ontario Book- 
store (880 Bay St., Toronto 
M7A 1N8), $1.25, cheque 
payable to Treasurer of 
Ontario. 


B.C. Environment and 
Land Use Committee Secre- 


tariat. Terrace-Hazelton Re- 


gional Forest Resources 
Study - Summary Report. 
1976. Terrace-Hazelton Re- 
gional Forest Resources 
Study - Summary Report. 
1977. ELUC Secretariat 
(Parliament Buildings, Vic- 
toria V8V 1X4). 


These two documents re- 
sulted from a case study of 
the relationship between 
timber in the Annual Allow- 
able Cut (AAC) and timber 
which is more or less eco- 
nomically harvestable at 
present. The reports reflect 
an evolving method for eval- 
uating the degrees of finan- 
cial risk and opportunity 
confronting logging opera- 
tions. “Logging acceptabili- 
ty” concepts suggest that an 
operator’s costs are most 
heavily influenced by the 
quantity of timber har- 
vested while revenues more 
closely reflect timber quali- 
ty. Low-risk logging is most 
probable, given uniform 
timber and terrain, long op- 
erating season, high wood 
quality and low wood defect. 
As uniformity declines the 
optimal logging system be- 
comes more complex and 
more difficult to implement. 
In the Terrace-Hazelton 
area, some timber in the 
AAC is economically inac- 
cessible; unrealistic AACs 
appear to have led to “high 
grading” of the economi- 
cally accessible areas. 
Consequently, economic 
timber volumes are declin- 
ing even though, in a bio- 
physical sense, management 
could be termed “sustained 
yield”. 


Information Resources 


Beckerstaff, A. (ed.). 
Multiple Use of Forest Land 
in Canada: A Collection of 
Summary Statements Pro- 
vided by Provincial and 
Federal Agencies. Ottawa: 
Canadian Forestry Service, 
Department of Fisheries 
and Forestry, Forest Man- 
agement Institute, Informa- 
tion Report FMR-X-20, 
1969. 30 pp. Contact Envi- 
ronment Canada, Canadian 
Forestry Directorate (Ot- 
tawa K1A OH8). 


Increased pressures for rec- 
reational camping, preserva- 
tion of aesthetic values, 
wildlife habitat manage- 
ment and watershed man- 
agement have induced gov- 
ernments to consider 
multiple use of their forests 
(the primary use being tim- 
ber harvesting). This report 
outlines the policies and 
practices of the provincial 
and federal governments 
with respect to forest lands. 
One conclusion drawn is 
that areas managed directly 
by the Crown (such as pro- 
vincial parks where logging 
is permitted) are better ex- 
amples of multiple use than 
areas managed privately for 
timber operations (such as 
Crown land leased to log- 
ging companies). 


Boccardy, Joseph A. and 
Spaulding, Willard M., Jr. 
Effects of Surface Mining on 
Fish and Wildlife in 
Appalachia. Washington, 
DC: U.S. Department of the 
Interior, Fish and Wildlife 
Service, 1968. Paperback, 

20 pp. Available from the 
U.S. Government Printing 
Office (Supt. of Documents, 
Washington, DC 20402), 
$0.35 + 25% outside U.S.A. 


Brooks, David B. Resource 
Economics: Selected Works 
of Orris C. Herfindahl. Bal- 
timore: Johns Hopkins Uni- 
versity Press, 1974. Hard- 
cover, 316 pp. $16.00. 


Economic theory is applied 
to exhaustible resources de- 
pletion, exploration strategy 
and other topics in this Re- 
sources for the Future 
Study. It includes a chapter 
on the effects of resource de- 
pletion and economic 
growth on the quality of life. 


Brubaker, Sterling. In Com- 
mand of Tomorrow: Re- 
source and Environmental 
Studies for Americans. Bal- 
timore: Johns Hopkins Uni- 
versity Press, 1975. Hard- 
cover, 177 pp. $7.95. 


A Resources for the Future 
Study which covers resource 
imperatives and social goals, 
issues in land use policies, 
settlement patterns and the 
implication of resources, en- 
ergy alternatives for the 
United States, dilemmas for 
mineral policy, abatement 
of pollution in a growing 
economy, resources and in- 
ternational responsibility, 
and a summary of policy 
choices and their 
implementation. 


Burton, Thomas J. Natural 
Resource Policy in Canada: 
Issues and Perspectives. To- 
ronto: McClelland and 
Stewart, 1972. Paperback, 
174 pp. $3.50. 


Overviews natural resource 
policy issues in Canada. 
Chapters cover the histori- 
cal perspective, natural re- 
sources and economic 
growth, Canadian resources 
and international relations, 
the constitutional setting, 
party political themes, the 
environmental conscience, 
and the author’s personal 
view. 


Canada. Dept. of Industry, 
Trade and Commerce. 
Sector Task Force on the 
Canadian Forestry 
Industry. The Dept. (Ot- 
tawa K1A OH5), 1978. 


This report discusses the 
impact of government fiscal 
policies (taxation, pollution 
control, energy conserva- 
tion, research spending, etc.) 
on the forestry industry. 


Clark, B.D. et al. 
Assessment of Major Indus- 
trial Applications: A 
Manual. Scottish Develop- 
ment Dept. (New St. An- 
drew’s House, Edinburgh, 
Scotland), 1976. 170 pp. £2. 


Annotated in 5.5 Environ- 
mental Impact Assessment. 


Coates, W.F., “Can Surface 
Mining be Compatible with 
Urbanization?”’, CIM 
Bulletin, November 1975. 
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Conservation Foundation. 
Rookery Bay Area Project: 
A Demonstration Study in 
Conservation and Develop- 
ment, Naples, Florida. Con- 
servation Foundation (1250 
Connecticut Ave. NW, 
Washington, DC 20036), 
1968. Paperbook, 61 pp. 
$2.50. 


The purpose of this project 
was to determine if profit- 
oriented development sur- 
rounding the Rookery Bay 
Sanctuary can be compati- 
ble with conservation princi- 
ples. The study concluded 
that it can (and, in fact, that 
environmentally oriented 
development is in the eco- 
nomic self-interest of the de- 
velopers) provided that 
careful planning is done, a 
single “development mecha- 
nism” is created to coordi- 
nate planning and develop- 
ment of all or most of the 
private lands in accordance 
with a development plan for 
the area, and this organiza- 
tion is given a commitment 
for a 10 to 20 year period. 


Dasmann, Raymond F. et 
al. Ecological Principles for 
Economic Development. To- 
ronto: Wiley, 1973. Paper- 
back, 252 pp. $5.25. 


This book introduces “de- 
velopment”, its goals and 
their attainment; presents 
ecological considerations ap- 
plicable to all development; 
discusses development of 
humid tropical lands and 
pastoral lands in semi-arid 
and sub-humid regions; and 
goes further into ecosystem 
considerations in tourism, 
agricultural and river basin 
development projects. 


Donnan, J. and Victor, P. 
Alternative Policies for Pol- 
lution Abatement: The On- 
tario Pulp and Paper 
Industry. Ontario Ministry 
of the Environment (135 St. 
Clair Ave. W., Toronto 
MA4V 1P5), 1976. 


Doyle, William S. Strip 
Mining of Coal: Environ- 
mental Solutions. Noyes 
Data Corp. (Mill Road at 
Grand Ave., Park Ridge, NJ 
07656), 1976. Hardcover, 
352 pp. $32.00. 

Summarizes 19 government 
reports on different aspects 
of strip mining, examines 
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solutions to the many severe 
environmental problems it 
can create (sediment, ero- 
sion, revegetation, acid 
drainage, water quality, 
etc.), and thoroughly analy- 
ses costs of reclamation in- 
cluding two (American) case 
studies in flat and hilly are- 
as. See also: D. Darcey et 
al., Strip Mine Blasting: A 
Study of Vibrational 
Pollution (Washington, DC: 
Center for Science in the 
Public Interest, 1977), 

124 pp., $25.00. 


Enthoven, Alain C. and 
Freeman, A. Myrick III 
(eds.). Pollution, Resources 
and the Environment. New 
York: W.W. Norton, 1973. 
Paperback, 285 pp. $2.95. 


Collection of 26 papers in- 
cluding Garrett Hardin’s 
well-known “The Tragedy 
of the Commons” and Ken- 
neth E. Boulding’s “The 
Economics of the Coming 
Spaceship Earth”. Other pa- 
pers discuss such topics as 
the use of effluent charges 
to control pollution and the 
environmental effects of 
economic growth. 


Fahselt, Dianne, “Rare geo- 
logical record endangered by 
pit plan”, Globe and Mail, 
29 June, 1978, p. 7. 


Documents a case in which 
a proposed quarrying opera- 
tion threatened to destroy a 
unique outcrop of sand- 
stone, said to hold the only 
key to life in Canada 380 
million years ago, and the 
Niagara Escarpment (see 
5.4 Plans) near Cayuga in 
southwestern Ontario’s Hal- 
dimand-Norfolk region. 


Gray, Malcolm, “Smelter 
hazards at Alcan linked to 
worker’s ills”, Globe and 
Mail, 22 November, 1977. 


A year-long health study 
was reported to have linked 
diseases and abnormalities 
of the lungs and skeletal 
systems of workers to haz- 
ardous substances used in 
the giant aluminum smelter 
at Kitimat, B.C. The cross- 
sectional study of the 
plant’s workforce in Novem- 
ber 1976 found that almost 
30% of 1 242 smelter work- 
ers had an abnormally re- 
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duced lung capacity and 500 
to 600 workers were suffer- 
ing from skeletal disorders 
which had resulted in lower 
back surgery for 85 employ- 
ees of the Aluminum Com- 
pany of Canada. Commis- 
sioned by the Canadian 
Association of Smelter and 
Allied Workers, the $187 000 
study was conducted by two 
U.S. experts, Dr. Bertram 
Carnow and Dr. Shirley 
Conibear. 


Gorham, C.F., “The Role of 
Environmental Assessment 
in a Major Pulpmill Expan- 
sion Program”, in 
Proceedings of the 24th On- 
tario Industrial Waste 
Conference, May 30 - June 
1, 1977, Toronto, Ontario. 
Ontario Ministry of the En- 
vironment (135 St. Clair 
Ave. W., Toronto 

M4V 1P5), 1977. 


Krebs, Giraid, “Technologi- 
cal and Social Impact As- 
sessment of Resource Ex- 
traction: The Case of Coal’, 
Environment and Beha- 
viour, Vol. 7, No. 3, Sept. 
1975, pp. 307-329. 


Krueger, Ralph R. and 
Mitchell, Bruce (eds.). 
Managing Canada’s Re- 
newable Resources. Toron- 
to: Methuen, 1977. Paper- 
back, 333 pp. $9.95. 


Overviews Canadian re- 
source management, then 
presents 22 papers on natu- 
ral resource perspectives, as- 
sessment and decision-mak- 
ing, land and water. See 
especially, P.H. Pearse, 
“Natural Resource Policies: 
An Economist’s Critique”’. 


McEvoy, James III and 
Dietz, Thomas (eds.). 
Handbook for Environmen- 
tal Planning: The Social 
Consequences of Environ- 
mental Change. New York: 
Wiley, 1977. Hardcover, 
323 pp. $25.75. 


Chapter 7 (pp. 241-278), by 
R.J. Burdge and S. Johnson, 
presents “Sociocultural As- 
pects of the Effects of Re- 
source Development” using 
the comparative diachronic 
model (a study of the same 
phenomenon at two differ- 
ent points in time). Includes 
a detailed step-by-step ac- 
count of application of the 
community impact ap- 
proach. 


Milne, A.R. and Smiley, 
G.C. Offshore Drilling for 
Oil in the Beaufort Sea: A 
Preliminary Environmental 
Assessment. Victoria, B.C.: 
Department of the Environ- 
ment, January 1976. Paper- 
back, 43 pp. Available from 
Inrormation Branch, Fisher- 
ies and Marine Service, En- 
vironment Canada (Ottawa 
K1A OH8). 


Muirhead, Clark, “The War 
Against Gravel Pits”, Globe 
and Mail, 23 June, 1978. 


Newport, B.D. and Moyer, 
J.E. State of the Art: Sand 
and Gravel Industry. Na- 
tional Environmental Re- 
search Center, Office of Re- 
search and Development, 
U.S. Environmental Protec- 
tion Agency (Corvallis, Ore- 
gon 97330), 1974. 40 pp. 


Storm runoff and plant pro- 
cess water were found to be 
the two main sources of 
water pollution associated 
with sand and gravel pro- 
duction, the largest non-fuel 
mining operation in the 
United States. Surface min- 
ing for this purpose has dis- 
turbed over a million acres 
(nearly 4.5 million acres 
have been disturbed by all 
surface mining activities). 
This report provides an 
overview of the industry 
and its relationship to the 
environment, discusses sedi- 
ment-related effects in de- 
tail, and examines problems 
of the industry and its 
regulation. 


North Island Study Group. 
Tsitika-Schoen Resources 
Study. B.C. Ministry of the 
Environment (Parliament 
Buildings, Victoria 

V8V 1X4), 1975. 


Ontario Ministry of Natural 
Resources. Vegetation for 
the Rehabilitation of Pits 
and Quarries. Ministry of 
Natural Resources, Forest 
Management Branch, Divi- 
sion of Forests (99 Wellesley 
St. W., Toronto M7A 1W3), 
1975. Paperback, 38 pp. 


O’Riordan T. Perspectives 
on Resource Management. 
Pion Ltd. (207 Brondesbury 
Park, London NW2 5JN, 
England), 1971. Hardcover, 
183 pp. $10.00. 
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Useful basic source that de- 
scribes resources and man- 
agement in Canada from a 
historical perspective, then 
discusses feasibility and 
evaluation in resource man- 
agement, social costs and 
benefits, efficiency in re- 
source use, environmental 
management, attitudes of 
resource managers, decision 
making in resource manage- 
ment, and future perspec- 
tives. Annotated further in 
5.1 Environmental Planning 
in a Management 
Framework. 


Ortolano, Leonard and Hill, 
William W. An Analysis of 
Environmental Statements 
for Corps of Engineers 
Water Projects. Washing- 
ton, DC: U.S. Army Corps 
of Engineers, 1972. 135 pp. 
Available from National 
Technical Information Ser- 
vice (5285 Port Royal Road, 
Springfield, VA 22161), AD- 
TAT 374. 


This publication presents 
the results of an intensive 
analysis of 234 environmen- 
tal impact statements for 
water resource projects 
(breakwaters, dikes and bar- 
riers, dams and reservoirs, 
channelization, dredging, 
etc.). Their environmental 
impacts are catalogued and 
summarized. 


Proctor and Redfern Ltd. 
and Gartner Lee Assoc. 
Mineral Aggregate Study 
and Geological Inventory, 
Southwestern Region of 
Ontario. Toronto: Ministry 
of Natural Resources, 1977. 
Available from Government 
of Ontario Bookstore (880 
Bay St., Toronto M7A 1N8), 
$25.00, cheque payable to 
Treasurer of Ontario. Sum- 
mary volume $1.00. 


Covers mineral resources, 
supply-demand present and 
future, distance, transporta- 
tion and policy recommen- 
dations. Similar reports are 
available for Eastern On- 
tario ($30.00) and Central 
Ontario ($25.00). See also: 
Proctor and Redfern Ltd., 
Towards the Year 2000: A 
Study of Mineral Aggre- 
gates in Central Ontario 
(Ontario Ministry of Natu- 
ral Resources, 99 Wellseley 
St. W., Toronto M7A 1W3), 
1974. 


Québec, Services de protec- 
tion de l’environnement. 
Etude de la Riviére Cham- 
ouchouane: Effets prévisi- 
bles des déversements de 
l’Usine Donohue St-Félicien 
Inc. sur la ressource eau et 
Ouananiche. Services de 
protection de l’environne- 
ment (914 rue Paradis, Ste- 
Foy, Qué. G1V 2T6), juin 
1977. 

358 pp. 


An environmental impact 
assessment of a Kraft pulp 
mill at St-Félicien. 


Ridker, Ronald G. (ed.). 
Population, Resources, and 
the Environment. Washing- 
ton, DC: The Commission 
on Population Growth and 
the American Future, 1972. 
Paperback, 377 pp. Avail- 
able from U.S. Government 
Printing Office (Supt. of 
Documents, Washington, 
DC 20402), $4.25 + 25% 
outside U.S.A. 


A collection of papers deal- 
ing with the resource and 
environmental conse- 
quences of population 
growth in the United States. 
See also: Joint Economic 
Committee, Congress of the 
United States, Resources 
Scarcity, Economic Growth 
and the Environment, 1974, 
U.S.G.P.O., $1.60 + 25% 
outside U.S.A. 


Russell, Clifford S. 
Residuals Management in 
Industry: A Case Study of 
Petroleum Refining. Balti- 
more: Johns Hopkins Uni- 
versity Press, 1973. Hard- 
cover, 193 pp. $12.00. 


Schier, H. Water Quality 
Considerations in the 
Northeast B.C. Coal Area. 
Environment Canada, In- 
land Waters Directorate, 
Water Quality Branch (1001 
West Pender St., Vancouver 
V6E 2M7), 1977. 57 pp. 


Much of this report is de- 
voted to a review of litera- 
ture on the impacts of coal 
mining on water quality. A 
concise summary that 
should be a useful guide to 
coal developers and moni- 
toring agencies designing 
water quality enhancement 
programs for areas near 
mine sites. 
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Schlesinger, Benjamin and 
Daetz, Douglas. Develop- 
ment of a Procedure for 
Forecasting Long-Range 
Environmental Impacts. 
Stanford, CA: Stanford Uni- 
versity, 1975. 137 pp. Avail- 
able from National Techni- 
cal Information Service 
(5285 Port Royal Rd., 
Springfield, VA 22161), PB- 
224 974, $8.00. 


This report, prepared for 
the Resource and Land In- 
vestigations Program of the 
U.S. Geological Survey, 
presents a procedure for 
forecasting long-range envi- 
ronmental impacts on large- 
scale projects. The method, 
which attempts to generate 
a consistent systematic ba- 
sis for comparing develop- 
ment alternatives, combines 
(a) a schedule of primary en- 
vironmental impact ex- 


Simplified Hierarchy of Environmental Aspects (Schlesinger and 


Daetz) 


Physical and 
Chemical Aspects — 


Biological 
Aspects 


Social and 
Cultural 
Aspects 


Economic 
Aspects 


pected as a result of future 
activities, with (b) a matrix 
of environmental factor re- 
lationships. Each term 
(physical/chemical, biologi- 
cal, socio-cultural and eco- 
nomic aspects) in this cross- 
impact matrix uses a linear 
multiplier to relate a change 
in one factor in one year toa 
change in another factor in 
the following year. A pro- 
posed extended version of 
the matrix would contain 
additional terms to reflect 
the impact of several envi- 
ronmental factors changing 
at the same time; thus, ap- 
proximate forecasts for each 
of a set of environmental 
factors could be produced 
that considered both direct 
and higher order impacts. 
The method is applied to a 
case study of a coal field de- 
velopment in Wyoming. 


soils 
surface erosions 


particulates 

sulfur oxides 
photochemical smog 
vapor 


flows 

demand 
suspended solids 
dissolved solids 
nutrients 
toxics/metals 


forests 
grasslands 
bottomlands 


wildlife 


urban/rural 
employment 
demography 


urban 
agriculture 
rangeland 
forestry 

water 

wetland 

barren land 
tundra 
permanent snow 


agricultural 
mining 
construction 
manufacturing 
utilities 
wholesale trade 
retail trade 
finance 
services 

public administration 
other 
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Science Council of Canada. 
Population, Technology and 
Resources. Supply and Serv- 
ices Canada (Printing and 
Publishing, Ottawa 

K1A OS9), 1976. 91 pp. 
$2.50 ($3.00 outside 
Canada). 


Sewell, W.R.D., “Broaden- 
ing the Approach to Evalua- 
tion in Resource Manage- 
ment Decision-Making”, 
Journal of Environmental 
Management, Vol. 1, 1973, 
pp. 33-60. 


Sewell, W.R.D. and Burton, 
Tan (eds.). Perceptions and 
Attitudes in Resource 
Management. Ottawa: Pol- 
icy Research and Coordina- 
tion Branch, Dept. of Ener- 
gy, Mines and Resources, 
1971. Paperback, 147 pp. 
Available from Supply and 
Services Canada (Printing 
and Publishing, Ottawa 
K1A O89), $3.00. 


Section I deals with con- 
cepts, theories and techni- 
ques involved in studies of 
attitudes and perceptions 
and the social role of such 
studies. Section II contains 
case studies of selected re- 
source problems including 
beach pollution and air pol- 
lution in Toronto and water 
supply in London, Ontario 
and the Grand River Basin. 
Section III deals with public 
involvement in the planning 
process. 


Sidho, S.S. and Case, A.B. A 
Bibliography on the Envi- 
ronmental Impact of Forest 
Resource Roads: A List. En- 
vironment Canada, New- 
foundland Forest Research 
Centre (Building 304, P.O. 
Box 6028, Pleasantville, 
Nfld. A1C 5X8), Informa- 
tion Report N-X-149, 1977. 
28 pp. Free. 


Smith, M.F. Environmental 
and Ecological Effects of 
Dredging (A Bibliography 
with Abstracts). December 
1976. 214 pp. Available from 
National Technical Infor- 
mation Service (5285 Port 
Royal Rd., Springfield, VA 
22161), PS-76/0948/OP56, 
$25.00. 


Statistics Canada. Human 
Activity and the 
Environment. Statistics 
Canada, Office of the Senior 


Advisor on Integration (Ot- 
tawa K1A OT6), 1978. Pa- 
perback, 183 pp. $2.80 ($3.40 
outside Canada). 


Annotated in 2.7 Natural 
Environments and Human 
Activities. 


Tank, Ronald W. (ed.). 
Focus on Environmental 
Geology. Second Edition. 
New York: Oxford Univer- 
sity Press, 1976. Paperback, 
538 pp. $5.75. 


A collection of readings and 
case histories. Included are 
sections on erosion and sedi- 
mentation, mineral re- 
sources and the environ- 
ment (with five papers on 
environmental impacts), 
water resources and waste 
disposal. 


U.S. Department of Agricul- 
ture. Planning Natural Re- 
source Development: An In- 
troductory Guide. U.S. 
Department of Agriculture, 
Economic Research Service 
(Washington, DC 20250), 
1972. 


USS. Forest Service. General 
Plan for Management of 
National Forest Lands in 
the Lake Tahoe Basin. U.S. 
Department of Agriculture, 
Forest Service (P.O. Box 
245, Berkeley, CA 94701), 
1973. 


Detailed analysis of the 
problems of an environmen- 
tally sensitive area and a 
management plan designed 
to accommodate heavy us- 
age for recreation purposes 
while preserving environ- 
mental quality. 


Warner, Maurice L. et al. 
An Assessment Methodol- 
ogy for the Environmental 
Impact of Water Resource 
Projects. Washington, DC: 
U.S. Environmental Protec- 
tion Agency, Office of Re- 
seach and Development, 
1974. 221 pp. Available from 
U.S. Government Printing 
Office (Supt. of Documents, 
Washington, DC 20402). 
$3.00 + 25% outside U.S.A. 


This report presents materi- 
als, intended for use by re- 
viewers of environmental 
impact statements on major 
water reservoir projects, un- 
der six headings: reservoir 
project planning, construc- 
tion and operation; water 
quality aspects of reservoir 
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construction; ecological im- 
pacts of reservoir construc- 
tion; economic, social and 
aesthetic impacts of reser- 
voir construction; review 
criteria for assessing general 
statement completeness and 
accuracy; and a 34 page re- 
view of environmental im- 
pact assessment methods. 


Watt, Kenneth E.F. Ecology 
and Resource Management: 
A Quantitative Approach. 
New York: McGraw-Hill, 
1968. Hardcover, 450 pp. 
$15.25. 


A basic text covering theory, 
principles and methods of 
resource management from 
an ecological perspective. 
See also: Watt, Principles of 
Environmental Science, an- 
notated in 1.2 Characteris- 
tics of Environmental 
Problems. 


White, Gilbert F. Strategies 
of American Water 
Management. Don Mills, 
Ont.: Longmans of Canada, 
1971. Paperback, 155 pp. 
$2.85. 


Whitman, Iva L. et al. 
Design of an Environmental 
Evaluation System. Wash- 
ington, DC: U.S. Dept. of 
the Interior, Bureau of Rec- 
lamation, 1971. 61 pp. + 
app. Available from Na- 
tional Technical Informa- 
tion Service 5285 Port Royal 
Rd., Springfield, VA 22161), 
PB-201 743, $6.00. 


This report, by Battelle Me- 
morial Institute, presents an 
environmental evalution 
system for use by the Bu- 
reau in determining envi- 
ronmental impacts of water 
resource projects. The EES 
is based on a hierarchical ar- 
rangement of critical envi- 
ronmental quality parame- 
ters arranged in four major 
categories divided into 17 
components: ecology (spe- 
cies and populations, habi- 
tats and communities, eco- 
systems); environmental 
pollution (water, air, land 
and noise pollution); aes- 
thetics (land, air, water, bio- 
ta, man-made objects, com- 
position); and human 
interest (educational-scien- 
tific, historical, cultural and 
mood-atmosphere signifi- 
cance). Relative values of 
the environmental effects 


200 


associated with each compo- 
nent and category were de- 
signed to provide a weight- 
ing system of environmental 
impacts totalling 1 000 
“environmental quality 
units”. Field testing is re- 
quired to prepare the sys- 
tem for application. See 
also: Norbert Dee et al., 
Fiscal Report on Environ- 
mental Evaluation System 
for Water Resources 
Planning, 1972 (annotated 
in 5.5 Environmental Im- 
pact Assessment). 


Selected Activities 


4.5 Transportation 


Where vast distances separate parts of a coun- 
try, the movement of people and goods can be 
expected to assume major importance in na- 
tional life. It has been so from Canada’s begin- 
nings, when the building of a transcontinental 
railway was a prominent feature of Sir John A. 
Macdonald’s national policy and ocean shipping 
linked the young country with the world, to the 
present day with its supertankers, jumbo jets, 
transport trucks, unit trains, rapid transit, 
snowmobiles and pipelines. Transportation, ex- 
cluding automobiles, accounts for nearly 6% of 
Canada’s gross domestic product. Large invest- 
ments in facilities and equipment provide built- 
in incentives for their use. Mobility, conven- 
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ience and dependence on transportation lock it 
securely into the lifestyle most Canadians know 
and expect. 


Environmental stress and energy uncertainties 
increasingly intrude into this picture, often sub- 
tly. While some environmental and energy im- 
pacts are readily apparent — consider oil spills 
and increased costs at the gas pump — most are 
not simple cause-effect relationships. Urbaniza- 
tion, for example, is both a cause and an effect 
of high-capacity transportation networks. Popu- 
lation growth, economic activity and transport 
technology affect the service provided by these 
networks. Furthermore, changes in technology 
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and peoples’ preferences alter the popularity of 
different modes of transport, thereby changing 
the nature and distribution of transportation 
impacts. Sometimes these are diffused, as with 
air pollution. At other times they are focused in 
a single location — the intermodal truck-rail pig- 
gyback terminal recently introduced in Bramp- 
ton, Ontario is an example — which then in- 
creases the likelihood of public protest. 


5 
Accessibility /::; 


Figure 4.7 Land Use/ Transportation Interaction 


The way land is used1 generates trips2. The need to make 
trips creates transportation needs3 which are met by 
construction of a transportation facility4. This provides 
accessibilityS permitting people to get to the site which in 
turn raises land values6 and affects the use of 

land. 


Highways, the largest transport mode, can 
produce a variety of adverse environmental/so- 
cial effects: 


Air pollution from engine emissions. Accord- 
ing to Winthrop, 57% of all air pollution in 
1970 resulted from transportation, by far the 
largest single source (second on the list was 
industrial processes, 25%). 


Altered storm runoff. Hard-surfaced roads, 
graded streets and parking lots increase the 
amount and rate of runoff to receiving water- 
courses, create erosion (according to Scheidt, 
divided lane highways, which require 10 to 35 
acres of land per mile, produce about 3 000 
tons of sediment per mile) and contribute to 
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water pollution. Highway surfaces accumu- 
late rubber particles, asbestos from brake lin- 
ings, oil and grease, gasoline, deicing salt or 
calcium chloride, heavy metals from air pollu- 
tion, and compounds from the pavement. 
Eventually these are likely to end up in wa- 
tercourses (see 2.3 Urban Runoff). 


Damage to roadside vegetation. Use of deic- 
ing salt can damage roadside vegetation and 
produce other environmental impacts includ- 
ing contamination of surface and ground 
water. Spraying road rights-of-way with her- 
bicides for weed control can be similarly 
harmful. Careless construction can expose 
roots, lower water tables and eventually de- 
stroy roadside trees. 


Noise. Although noise can be extremely an- 
noying, and even physically and mentally 
harmful to some people, housing continues to 
be built next to heavily travelled roads. Many 
people appear willing to trade off noise levels 
for improved accessibility. Many others, how- 
ever, have little choice. 


Altered lifestyle. A new highway providing 
access to a previously remote area or settle- 
ment can substantially change, not always 
for the better, the lifestyle of the people and 
communities affected. 


Railways, a mode of transport in relative decline 
in recent years, are making a comeback on some 
fronts (such as freight) and remain an impor- 
tant component of the transportation system. 
Their potential adverse environmental effects 
include: 


Noise. Sources include engines, wheels, whis- 
tles and marshalling yard activities, the last 
two producing the most complaints. 
Vibration. Shortly after completion of the 
new Spadina subway line in Toronto, for ex- 
ample, nearby residents began complaining 
about vibration being felt in their houses. 
Structural damage may accompany severe 
vibration. 


Air pollution. Locomotives that burn diesel 
fuel emit the largest amount of pollutants in 
low gear on grades and during idling. Electri- 
fication of rail lines, often advocated to im- 
prove efficiency, would merely transfer the 
air pollution to a point source but would 
make it possible to change fuels. 


Barriers and hazards. Railway tracks, along 
with major arterial roads, can impede traffic, 
block development, isolate neighbourhoods 
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physically and psychologically, fragment Dredging, which can increase water turbidi- 
farm and forest land, prevent access to envi- ty, destroy or upset benthic life and alter 
ronmental amenities such as waterfronts, habitats. 
block wildlife corridors and alienate wildlife 
habitats. Rail facilities remain a substantial _ Describe Highway 2. Describe Proposed 
hazard to human and nonhuman life. Alternatives Highway Corridor Area 
Route alignments ® Community profile 
Visual. Rail and other transportation facili- Displacement areas * Profiles of impacted 
- b thetically di ti Thei Engineering neighbourhoods 
ties may be aesthetically disruptive. Their speciteations itachi ee eee 
improper location has potential for destroy- Probable physical organizations, activi- 
j impacts ties in acquisition 
ing the character of valued landscape. aD Iahe areas 
1 “ s isition and Service areas of 
Air transportation is another mode that can Ser Ccion businesses, schools, 
produce undesired environmental effects, ele oaaro ane 
including: 
Noise. Statistics Canada estimates that in aecinte pola 
five metropolitan areas of Canada alone — Social and Economic 
Montreal, Toronto, Vancouver, Ottawa and aah yee 
Edmonton — 665 990 people, 10% of the total individuals 
population of these areas (it is 16% in Mont- Orcaniesions and 
real) were affected by aircraft noise in 1971. ta 


: Neighbourhoods 
Nearly 100 000 of these people were in “upper Communities and 


noise zones” experiencing severe noise levels. pouolice 
Residential encroachment on airports, as on 
rail and road facilities, continues to be a com- 
mon occurrence especially in rapidly urbaniz- 
ing areas where high land values and tight 
housing markets cause producers and con- 
sumers to disregard noise (at least initially). 


. Describe Positions of 
Interested Parties 
Toward Highway 
Alternatives 
e Residents 
@ Neighbourhood 

associations and 
civic groups 
@ Other organizations/ 


Land consumption. Recent airports built or 
proposed (e.g. Mirabel, Pickering) consume or 


groups 
would consume large acreages of land, usually e  Riecisa vente: 
valuable and often prime agricultural land. sentatives 
@ The larger com- 


munity 


Air pollution from engine exhausts. Indirect- 
ly, airports also cause considerable added air 
pollution by generating large volumes of au- 

tomobile traffic. 


Bird kills and interference with bird 
migration. High rates of bird collision mortal- 
ity are also associated with highways and 
railways in certain rural resource areas. 


5. Summarize Findings 
and Recommendations 
e Pros and cons of 
each alternative 
e Values of residents 
and other interested 
parties 
e Values of the general 
Marine facilities can also have adverse environ- ees 


mental consequences: 


Spillage, especially of oil. The recent wreck of — Figure 4.8 Social Impact Assessment of a Proposed 


the Amoco Cadiz off the French coast under- — Highway Location 

lines this problem. Vast quantities of oil, not Source: adapted from Kurt Finsterbusch, A Methodology for Social Impact 
s Assessments of Highway Locations (Baltimore, MD: Federal Highway 

to mention garbage, are also dumped from Sere ere, 


ships as bilge. Spillage frequently occurs at 
offshore buoys designed to transfer oil from 
ship to shore. Offshore drilling rigs can be ex- 
tremely difficult to cap if they go out of con- 
trol. Oil can ruin water and shoreline for rec- 
reational uses, increase water treatment 
costs, interfere with planktonic photosynthe- 
sis, and destroy valued amenities. 
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Identifying potentially adverse environmental 
effects of transportation is only the tip of the 
iceberg. Quantifying and evaluating these ef- 
fects and incorporating them into planning and 
management are the more difficult but neces- 
sary next steps. Interrelationships among modes 
of transport and between various land uses they 
serve, together with accompanying economic 
and social effects, often make it quite difficult to 
isolate the environmental impacts of a transpor- 
tation facility. Furthermore, the secondary ef- 
fects — the urban development activity that 
would have accompanied the creation of 40 000 
new jobs at the proposed Pickering Airport 
northeast of Metro Toronto, for example, or the 
indirect impacts of increased access and use of a 
wilderness area resulting from a new highway — 
can be much more significant and much harder 
to assess than the transportation facility itself. 
Finally, planning to prevent or alleviate unde- 
sired environmental side-effects of transporta- 
tion often conflicts with prevailing social values. 
Over half of the journey-to-work trips in Can- 
ada are made by automobiles without passen- 
gers; even recent sharp increases in fuel costs 
have scarcely altered that behaviour pattern. 
Adverse environmental effects and energy costs 
would be reduced if more people used public 
transit but this would mean longer and more 
time-consuming trips, less convenience and re- 
duced comfort — all apparently highly valued, 
along with the automobile itself. Behavioural 
changes seem more likely to spring from a sense 
of grim necessity than from enthusiasm for en- 
vironmental quality. 


Case Study 65 
Pollution Drives Denver to Buses 


Denver has just beaten Los Angeles to the un- 
enviable position of being the most polluted city 
in the United States. A year’s monitoring of air 
standards by Colorado’s department of health 
ended recently without a single “good” day be- 
ing recorded; on more than one day in three the 
air violated federal safety standards. 


For a city that has boomed on the boast of being 
a fine place to live, nestled at the foot of the un- 
spoiled Rockies, close to ski resorts and the open 
spaces of the West, the vile pall of smog that 
hangs over Denver is becoming a real threat to 
its economy. Denver is now the fourth most rap- 
idly growing city in the country and the un- 
doubted centre of the Rocky Mountain West; 
its pollution is the product both of its growth 
and of the very climate that has attracted peo- 
ple to it. During the winter the cold air spills off 
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the Rockies, clamping an atmospheric lid over 
the Denver basin and trapping carbon monox- 
ide in a concentrated bubble some 300 feet over 
the city; in the summer the bright sunlight acti- 
vates the gases from car exhausts to produce an 
intolerable level of ozone that stings the eyes 
and damage the lungs. 


Some 90% of the air pollution is caused by the 
more than one million cars in this city of 1.5 
million people. Thus the city has had to mount 
a campaign against the privately owned car. 
This is a particular irony in a city that now ri- 
vals Houston as a centre for the oil industry; 
more than 1 000 oil companies rent about half of 
all the available office space in downtown 
Denver. 


Source: Extracted from The Globe and Mail, 22 
June 1978, p. 7 (taken from The Economist). 
The remainder of the article describes Denver’s 
“Imaginative and aggressive system of trans- 
port” which is attempting to get people out of 
automobiles into buses. 


Case Study 66 
The High Cost of Road Salt 


In a recent report, the Great Lakes Research 
Advisory Board cites the use of road salt to 
show (a) how a seemingly trivial matter from a 
water quality point of view is actually a severe 
economic and environmental problem in an eco- 
system context and (b) that an alternate con- 
cept of “man in nature” can bring returns to the 
pocketbook. 


Approximately 2.8 million metric tons of road 
salt, 80 kg (175 lb.) per person, are used each 
year in the Great Lakes Basin. The concentra- 
tion of chloride in the lakes, 30-60% of it from 
road deicing, has more than tripled in this cen- 
tury, from 7.5 to 28 mg per litre. The demand 
that roads be safe and usable at all times, with 
June driving conditions in January, has led toa 
“bare pavement” policy by most highway De- 
partments and an accompanying huge increase 
in the use of deicing salts and abrasives. This 
has happened even though no conclusive evi- 
dence exists to substantiate the claim that salt 
usage makes winter travel safe. One report con- 
cluded that the use of salt for winter mainte- 
nance generally results in better traction on the 
highways but because of a number of confound- 
ing factors, especially driver behaviour, the link 
between salt and safety has not been proved. 
Yet, for the U.S. snow belt states, road salt in 
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1973 cost an estimated $2.91 billion. This ex- 
cludes the “hidden costs” (damage to vehicles, 
highways, structures, utilities, vegetation, and 
some of the costs to water supplies and human 
health) which were at least 15 times the annual 
national budget for purchasing and applying 
road salt, and 6 times the entire national budget 
for snow and ice removal. In a cited case study, 
doubling the community’s total snow removal 
budget from $123 000 to $245 000 used less salt 
and resulted in a reduction of the total cost to 
the community from $829 500 to $499 700, a net 
saving of a third of a million dollars per year. 


The Board wonders how we survived 20 years 
ago when road salt use was a fraction of what it 
is now, and how many northern communities 
manage to get through the winter without road 
salt. Is June driving behaviour in January nec- 
essary at such cost, in view of the fact that peo- 
ple tend to drive at constant risk? Is it more im- 
portant than, say, increasing the expenditure on 
sewage treatment, environmental health mea- 
sures or other priorities? Unfortunately, the 
Board concludes, such questions are likely to 
draw little response until (a) “environment” is 
defined to bring man into the system and gov- 
ernment agency mandates are re-ordered so as 
to legitimize the confronting of the “hidden” 
costs, and (b) the conflict between public de- 
mands for highway convenience/safety and 
public concern over environmental effects is ex- 
posed and confronted. 


As Castrilli and Dines point out, these contrast- 
ing public views have contributed to a lack of 
legislative action. Road salting operations in the 
public sector at present are minimally and hap- 
hazardly controlled. 


Refer to: 

Great Lakes Research Advisory Board, The 
Ecosystem Approach: Scope and Implication of 
an Ecosystem Approach to Transboundary 
Problems in the Great Lakes Basin, Interna- 
tional Joint Commission. 1978, free. Annotated 
in 2.3 Water Quality. 


J.F. Castrilli and A.J. Dines, Control of Water 
Pollution from Land Use Activities in the Great 
Lakes Basin: An Evaluation of Legislative and 
Administrative Programs in Canada and the 
United States, International Joint Commission, 
1978. Free. Annotated in 2.3 Water Quality. 


Contact: 

International Joint Commission 
100 Ouellette Ave. 

Windsor, Ont. N9A 6T3 

(519) 256-7821 
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Case Study 67 

North Pickering Arterial 
Roadway Planning 
Submitted by Wilson Eedy, 
Beak Consultants Ltd. 


North Pickering is a new community, with a 
planned population of 75-90 000, being devel- 
oped by the Ontario government on a 7 000-acre 
site northeast of Metro Toronto. Arterial road- 
way planning included environmental studies to 
help determine road locations, residential zones, 
industrial and commercial districts and nature 
conservation areas. 


In the refinement of the grades and alignments 
for arterial roads, existing studies were reviewed 
to determine the location of, and where possible 
avoid or reduce the impact on, quality environ- 
ments. Grades were proposed that would mini- 
mize environmental problems related to runoff, 
concentration of air pollutants and traffic 
safety. 


District planning has not yet commenced and 
therefore the extent to which environmental in- 
puts affected planning decisions is not known. 


Refer to: 

Beak Consultants, Review of Natural Environ- 
mental Implications of North Pickering Stage I 
Arterial Roadways, July, 1977. 


North Pickering Development Corporation, 
Environmental Management Opportunities and 
Constraints within the North Pickering Site On- 
tario Ministry of Housing, North Pickering 
Project (950 Yonge St., Toronto M7A 2K4), 
1975. Annotated in 5.4 Plans. 


Contact: 

Wilson Eedy, Ph.D. 

Manager, Environmental Assessments 
Beak Consultants 

6870 Goreway Drive 

Mississauga, Ont. L4V 1L9 

(416) 671-2600 


Case Study 68 
Transportation Links in the 
Northwest Coal Block of B.C. 
Submitted by Ray Crook, 
Environment and Land Use 
Committee Secretariat 


A major objective of the provincial govern- 
ment’s Northeast Coal Study (see 4.4 Resource 
Development) has been to evaluate the poten- 
tial environmental impacts of proposed road 
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and rail routes to new coal mines. A lengthy 
summary of the associated resource considera- 
tions is found in: Environment and Land Use 
Sub-Committee on Northeast Coal Develop- 
ment, Northeast Coal Study — Preliminary En- 
vironmental Report on Proposed Transporta- 
tion Links and Townsites. B.C. Ministry of the 
Environment (Parliament Buildings, Victoria 
V8J 1X4), May 1977, 141 pp. 


Additional evaluations of potential route im- 
pacts may be found in: 


B.C. Ministry of the Environment, Resource 
Analysis Branch. Outdoor Recreation Resources 
of the Northeast Coal Study Area 1976-1977. 
The Ministry, July 1977. 71 pp. 


B.C. Ministry of the Environment, Resource 
Analysis Branch, and Ministry of Recreation 
and Conservation, Fish and Wildlife Branch. 
Wildlife Resources of the Northeast Coal Study 
Area 1976-1977. Ministry of the Environment, 
Nov. 1977. 58 pp. 


B.C. Ministry of Recreation and Conservation, 
Fish and Wildlife Branch. Wildlife-Related Mo- 
tor Vehicle Accidents in B.C.: A Preliminary 
Assessment of the Problems Based on a Review 
of Motor Vehicle Accident Reports Forms. The 
Branch (Parliament Buildings, Victoria 

V8J 1X4), April 1978. 5 pp. 


McDonald, Barbara. Transportation Corridor/ 
Wild Ungulate Conflicts and Possible Solutions: 
An Annotated Bibliography. B.C. Ministry of 
Recreation and Conservation, Fish and Wildlife 
Branch (Parliament Buildings, Victoria 

V8J 1X4), August 1977. 48 pp. 


Tetlow, R.J. and Sheppard, S.R.J. Visual Re- 
sources of the Northeast Coal Study Area 
1976-1977. Ministry of the Environment, Sept. 
1977. 104 pp. 


Trenholme, N. Aquatic Migratory Bird Re- 
sources of the Northeast Coal Study Area. Cana- 
dian Wildlife Service (Delta, B.C.), August 1978. 


45 pp. 


Information Resources 


Information Resources 


Alberta Transportation. 
Grande Prairie — Grande 
Cache Area Environmental 
Planning Study. Alberta 
Transportation (9630 — 
106th St., Edmonton 

T5K 2B8), in progress. 


A comprehensive study in- 
tended to provide the broad 
context for a decision on a 
new highway location 
through a semi-wilderness, 
resource-rich area on Alber- 
ta’s Eastern Slopes. The 
study emphasizes inter-a- 
gency coordination and pub- 
lic participation. Contact M. 
Vaselanek, Senior Environ- 
mental Planner, Strategic 
Planning Branch, Alberta 
Transportation. 


Armour, Audrey, Lang, Reg 
and Hughes, William. 
Impacts of Urban Railways. 
University of Toronto/York 
University, Joint Progam in 
Transportation (150 St. 
George St., Toronto 

M5S 1A1), 1978. 


The report documents what 
is known about the impacts 
of railway operation in ur- 
ban areas; examines the ex- 
tent to which the environ- 
mental and developmental 
effects of railways present a 
problem for Canadian cities 
and towns now and in the 
future; explores community 
response to railway impacts 
and the issue of residential 
encroachment on railway 
rights-of-way; and assesses 
the state-of-the-art of pre- 
dicting and evaluating the 
potential impacts of changes 
to railway operation and fa- 
cilities including relocation, 
consolidation, abandon- 
ment, expansion, intermo- 
dal transportation improve- 
ments (such as grade 
separations, integrated ter- 
minals or piggy-back yard 
facilities) and new com- 
muter rapid rail transit. 


Ayres, Robert U. and 
McVenna, Richard P. 
Alternatives to the Internal 
Combustion Engine: Im- 
pacts on Environmental 
Quality. Baltimore: Johns 
Hopkins University Press, 
1972. Hardcover, 322 pp. 
$12.00. 


Barbaro, Ronald and Cross, 
Frank L., Jr. Primer on En- 
vironmental Impact 
Statements. Technomic 
Publishing (265 W. State 
St., Westport, Conn. 06880), 
1973. Paperback, 140 pp. 
$22.00. 


An early “handbook” on en- 
vironmental impact assess- 
ment. One of the applica- 
tions described (Chapter 8, 
pp. 102-131) is impacts from 
marine facilities, especially 
dredging (see also U.S. En- 
vironmental Protection 
Agency). 


Bascom, S.E. et al. 
Secondary Impacts of 
Transportation and Waste- 
water Investments: Review 
and Bibliography. January 
1975. 276 pp. Secondary Im- 
pacts of Transportation and 
Wastewater Investments: 
Research Results. U.S. 
Dept. of the Interior, Water 
Resources Scientific Infor- 
mation Center (Washing- 
ton, DC 20240) and U.S. En- 
vironmental Protection 
Agency, Office of Research 
and Development (Wash- 
ington, DC 20460), July 
1975. 209 pp. 


These two volumes present 
results of original research 
on the extent to which sec- 
ondary developmental im- 
pacts can be attributed to 
highways and sewage collec- 
tion and treatment systems 
(see also: Urban Systems 
Research and Engineering, 
Inc., The Growth Shapers: 
The Land Use Impacts of 
Infrastructure Investments, 
U.S. Council on Environ- 
mental Quality, 1976; anno- 
tated in 4.2 Urbanization). 
Case studies of Boston, 
Washington and Minneapo- 
lis-St. Paul are presented. 


Bennett, E. et al. Air Qual- 
ity Considerations in Trans- 
portation Planning. Cam- 
bridge, MA: M.L.T., 
December 1975. Available 
from National Technical In- 
formation Centre (5285 Port 
Royal Rd., Springfield, Va 
22161), PB-256 424. 


Berger, Mr. Justice Thomas 
R. Northern Frontier, 
Northern Homeland. The 
Report of the Mackenzie 
Valley Pipeline Inquiry: 
Volumes One and Two. 
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Available from Supply and 
Services Canada (Printing 
and Publishing, Ottawa 
K1A 089), 1977. Vol. 1 and 
2, $5.00 each ($6.00 outside 
Canada). 


Annotated in 5.5 Environ- 
mental Impact Assessment. 


Canadian Broadcasting Cor- 
poration, ““Tankerbomb”. 
CBC (1500 Bronson Ave., 
P.O. Box 8478, Ottawa 

K1G 3J5), 1978. Also, Blaik 
Kirby, “CBC’s Tankerbomb 
indictment of oil shipping”, 
Globe and Mail, 20 May, 
1978, p. 36. 


A one-hour CBC-TV docu- 
mentary film, narrated by 
David Suzuki and first 
shown in May 1978, that ex- 
amines environmental and 
other issues surrounding the 
ocean transport of oil off 
Canada’s shores especially 
on the west coast. According 
to the Globe and Mail, the 
film concludes: an oil ship- 
ping disaster off Canada’s 
coast is inevitable; Ottawa 
is doing nothing to prevent 
it and lacks even the tools to 
mop it up; our maritime 
laws are weak or unen- 
forced; and our environmen- 
tal laws are so feeble that we 
are about to allow a danger- 
ous gas plant (on the Bay of 
Fundy, to convert liquid 
natural gas, imported from 
Algeria and exported to the 
U.S.) which the United 
States has barred. 


Canadian Transport Com- 
mission. Transport Review: 
Trends and Selected Issues. 
Canadian Transport Com- 
mission, Economic and So- 
cial Research Directorate 
(275 Slater St., Ottawa 
K1A ONS), February, 1977. 
Paperback, 97 pp. 


Part I of this report is a 
presentation and review of 
statistical data on the trans- 
port sector in Canada. Part 
II discusses selected issues 
including: the decline in rail 
patronage and the increase 
in passenger subsidies; the 
profit squeeze on air passen- 
ger carriers; rail freight 
rates; the need to increase 
investment with an unim- 
pressive earnings record; 
and the effect of inflation on 
transport industries. 
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Coleman, D.J. Highways 
and the Environment: A 
Bibliography of the Effects 
of Highways on the Physi- 
cal, Biological, Recreational 
and Aesthetic Environments 
and of Techniques for the 
Analysis of these Impacts. 
Council of Planning Librari- 
ans (Box 229, Monticello, IL 
61856), 1973. $2.00. 


Creighton, Roger L. Urban 
Transportation Planning. 
University of Illinois Press, 
1970. Hardcover, $10.00. 


A basic text. Chapter VI 
usefully summarizes the ur- 
ban transportation planning 
process. 


Earp, J.H. et al. (eds.). 
Transportation and Envi- 
ronment: Policies, Plans 
and Practice. Southampton 
University Press, 1973. 


A collection of 39 papers ac- 
companied by a report on 
the ensuing discussions at a 
symposium held at the Uni- 
versity of Southampton in 
April 1973. 


Environment Canada. An 
Appraisal of the Environ- 
mental Consequences of the 
Development Proposed for 
Lorneville, N.B. Environ- 
ment Canada (Ottawa 
K1A 0H8), 1973. Vol. 1: 
$4.00. Vol. 2: $12.50. Ré- 
sumé volume free. 


Environment Canada, 
Lands Directorate. An En- 
vironmental Assessment of 
Nanaimo Port Alternatives. 
Summary Report. Environ- 
ment Canada, Lands Direc- 
torate (Ottawa K1A 0E7), 
1974. 63 pp. 


Environment Canada. 
Preliminary Environmental 
Effect Assessment, Super- 
port Development, Prince 
Rupert Region. Volume I: 
Summary Conclusions and 
Recommendations. Environ- 
ment Canada, Fisheries Ser- 
vice (Ottawa K1A 0H3), 
1973. 23 pp. 


Conducted over a 4-week 
period, this preliminary as- 
sessment determined poten- 
tial port sites, identified cur- 
rent environmental data, 
pinpointed environmental 
problems, rated the sites en- 
vironmentally, and recom- 
mended further investiga- 
tion. 
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Goals 


Inventories 
Forecasts 


Evaluation 


The metropolitan transportation 
planning process (Creighton) 


Environmental Assessment 
Panel. Alaska Highway 
Pipeline: Report of the En- 
vironmental Assessment 
Panel. Environment Cana- 
da, Federal Environmental 
Assessment Review Office 
(Ottawa K1A 0H3), July 
1977. 55 pp. Free. 


This interim report exam- 
ines selected socio-economic 
and environmental effects 
of the Yukon portion of the 
Alaska Highway Pipeline 
project proposed by Foot- 
hills Pipe Lines (Yukon) 
Ltd. It concluded that the 
pipeline could be con- 
structed and operated in an 
environmentally acceptable 
manner provided that cer- 
tain conditions were met 
(proper environmental plan- 
ning, re-routing around sen- 
sitive areas, mitigation in 
ice-rich permafrost areas). 
Specific recommendations 
are made on various routes 
and associated projects. See 
also the 1978 report of the 
inquiry, headed by Kenneth 
M. Lysyk and appointed by 
the Minister of Indian and 
Northern Affairs, Alaska 
Highway Pipeline Inquiry, 
Supply and Services Canada 
(Printing and Publishing, 
Ottawa K1A 089), 1977, 
$4.50. 


Environmental Assessment 
Panel. Report of the Envi- 
ronmental Assessment Pan- 
el: Shakwak Highway 
Project. Environment Cana- 
da, Federal Environmental 
Assessment Review Office 
(Ottawa K1A 0H8), June 
1978. 60 pp. Free. 


The Shakwak Highway 
Project involves paving and 
upgrading the Haines Road 
from the Alaska/B.C. bor- 
der to Haines Junction, and 
the Alaska Highway from 
Haines Junction to the Yu- 
kon/Alaska border, a total 
of some 520 km, to be con- 
structed over 11 years (1978- 
1989) at an estimated cost of 
$200 million. The Panel re- 
viewed the environmental 
and social implications of 
the project, received briefs 
and conducted hearings in 
Yukon communities, and 
concluded that there were 
no over-riding environmen- 
tal or social concerns that 
should prevent the project 
from proceeding, provided 
that certain preventive and 
mitigating actions were 
taken. 


Information Resources 


Environment Canada, Fish- 
eries and Marine, Small 
Craft Harbours Branch. 
Initial Environmental Eval- 
uation, Commercial Fishing 
Harbour, Steveston, B.C. 
The Branch (1090 West 
Pender St., Vancouver 

V6E 2P1), 1976. 50 pp. + 
app. 

Field, R.E. et al., “Water 
Pollution and Associated 
Effects from Street Salt- 
ing”, Journal of Environ- 
mental Division (American 
Society of Civil Engineers), 
100, 1974, pp. 459-477. 


Finsterbusch, Kurt. A 
Methodology for Social Im- 
pact Assessments of High- 
way Locations. Brookland- 
ville, MD: Maryland Dept. 
of Transportation, 1976. 
98 pp. Available from Na- 
tional Technical Informa- 
tion Service (5285 Port 
Royal Rd., Springfield, VA 
22161), PB-259 820, $6.50. 


Outlines the steps in assess- 
ing the social impacts of al- 
ternative highway locations, 
reviews these impacts, pres- 
ents procedures for their 
evaluation and develops so- 
cial criteria for locating 
highways. 


Glazebrook, G.P.de T. A 
History of Transportation in 
Canada, Volumes 1 and 2. 
Toronto: McClelland and 
Stewart, 1964. Paperback, 
191 pp. and 293 pp. $3.50 
each. 


Greiner, John M. et al. 
Monitoring the Effective- 
ness of State Transportation 
Services. U.S. Dept. of 
Transportation, Office of 
the Assistant Secretary for 
Policy, Plans and Interna- 
tional Affairs (Washington, 
DC 20590), Report 

No. DOT-TP1-10-77-23, 
1977. 164 pp. Free. 


Grenier, P. et Lagacé, M. 
Etude de Vimpact sur la 
faune et son habitat, Autor- 
oute 51, section Melbourne- 
Ulverton. Québec Ministére 
du tourisme, de la chasse et 
de la péche (Division des 
études d’impact, 9530 rue de 
la Faune, Orsainville, Qué. 
G1G 5E5), 1977. 58 pp. 


This report presents an 
evaluation of the impact on 
wildlife of a 40 km section of 
Autoroute 51. Planning for 
the proposed route did not 
give sufficient consideration 
to wildlife. 


Horowitz, Joel and Kuhrtz, 
Steven. Transportation 
Controls to Reduce Automo- 
bile Use and Improve Air 
Quality in Cities. 

U.S. Environmental Protec- 
tion Agency, Office of Air 
and Waste Management 
(Washington, DC 20460), 
EPA-400/11-74-002, No- 
vember 1974. 69 pp. 

This report covers the need 
for transportation controls, 
the need for and methods of 
reducing automobile use, 
transportation control regu- 
lations, economic and social 
effects of reducing auto use, 
and the relationship of 
transportation controls to 
other aspects of transporta- 
tion planning and decision- 
making. Appended are a 
state-by-state summary of 
the status of transportation 
control plans, preambles to 
indirect source regulations, 
and a proposed Clean Air 
Act amendment for trans- 
portation control plans. 


Jones, Ian S. Urban Trans- 
port Appraisal. London, 
Ont.: Macmillan Press, 
1977. Paperback, 144 pp. 
$5.00. 


Jones outlines the main ele- 
ments of the appraisal pro- 
cess, discusses the broad 
characteristics of the de- 
mand for transport, and 
shows how these character- 
istics have determined the 
way travel behaviour is ana- 
lyzed. He continues by de- 
scribing the components of 
the forecasting process in 
more detail and shows how 
demand and supply factors 
are brought together in the 
benefit estimation process. 
Part 2 covers evaluation 
with chapters on the benefit 
algorithm, evaluation crite- 
ria and their implication, 
problems in evaluation, and 
the validity of the appraisal 
process. Environmental con- 
cerns are not dealt with 
directly. 
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Krzyczkowski, Roman et al. 
Joint Strategies for Urban 
Transportation Air Quality 
and Energy Conservation, 
Vol. 1: Joint Action 
Programs. Washington, 
DC: Urban Mass Transpor- 
tation Administration, En- 
vironmental Protection 
Agency and Federal Energy 
Administration, January 
1975. Available from Na- 
tional Technical Informa- 
tion Service (5285 Port 
Royal Rd., Springfield, VA 
22161). 

Six goals for the three agen- 
cies are set out: improved 
auto alternatives, improved 
vehicular flow, reduced auto 
use, reduced travel demand, 
reduced vehicular emissions, 
and reduced vehicular pe- 
troleum consumption. The 
impact and inter-relation- 
ships of specific strategies 
and actions are examined 
with reference to each goal. 


Llewellyn, Lynn et al., “The 
Role of Social Impact As- 
sessment in Highway Plan- 
ning”, Environment and 
Behavior, Vol. 7, No. 3, 
Sept. 1975, pp. 285-306. 


Manufacturing Chemists 
Association. Guidelines for 
Preparation for Shipment of 
Small Packages of Hazard- 
ous Materials. The Associa- 
tion (1825 Connecticut Ave. 
NW, Washington, DC 
20009), 1977. 11 pp. Free. 


McEvoy, James III and 
Dietz, Thomas (eds.). 
Handbook for Environmen- 
tal Planning: The Social 
Consequences of Environ- 
mental Change. New York: 
Wiley, 1977. Hardcover, 
323 pp. $25.75. 


Chapter VI, pp. 201-240, is 
“Social Impacts of Trans- 
portation” by R. Daniel 
Schott. Four case studies 
present social impacts of the 
Bay Area Rapid Transit 
System, the Washington 
DC Capital Beltway, the In- 
terstate highway through 
Baltimore, and a freeway in 
Oakland-Worcester. 


Morofsky, Edward. 
Sensitivity Ratings as a 
Guide in Locating and Eval- 
uating Transportation 
Routes and Corridors. Envi- 
ronment Canada, Forest 
Management Institute (396 
Cooper St., Ottawa 

K1G 3Z6), Information Re- 
port FMR-X-101, 1977. 

70 pp. Free. 


This report attempts to in- 
corporate environmental 
data, particularly terrain 
sensitivity to disturbance, 
into an automated route lo- 
cation and evaluation sys- 
tem for linear engineering 
structures. The routing pro- 
cedure presented here does 
not promise an optimal 
route since it is based on the 
sequential examination of 
local data. But it does allow 
flexibility in generating al- 
ternate routes under vary- 
ing constraints integrating 
engineering, financial and 
environmental data. 


Murray, Donald M. and 
Ernst, F.W. An Economic 
Analysis of the Environ- 
mental Impact of Highway 
Deicing. U.S. Environmen- 
tal Protection Agency, Of- 
fice of Reseach and 
Development (Washington, 
DC 20460), 1976. 


Odum, Eugene P. et al., 
“Totality Indices for Evalu- 
ation Environmental Im- 
pact: A Test Case — Relative 
Impact of Highway Alter- 
nates’, in Blissett, Marian 
(ed.). Environmental Impact 
Assessment. New York: En- 
gineering Foundation, 1976. 
Hardcover, 278 pp. (Copy 
can be obtained from Pro- 
gram Manager, Division of 
Intergovernmental Science 
and Public Technology, Na- 
tional Science Foundation, 
1800 G St. NW, Washing- 
ton, DC 20550). 


Ontario Ministry of Trans- 
portation and Communica- 
tions. Highway 7 Feasibility 
Study, Kitchener to Guelph. 
The Ministry, Project Plan- 
ning Branch (1201 Wilson 
Ave., Downsview, Ont. 
M3M 14J8), 1975. 9 pp. Free. 


A booklet that demon- 
strates the Ministry’s ap- 
proach (at that time) to en- 
vironmental assessment of 
highway route locations 
with public participation. 


Information Resources 


Ontario Ministry of Trans- 
portation and Communica- 
tions. Provincial Road Pro- 
gram, Class Environmental 
Assessment: B1. Widening 
of an Existing Highway - 
Rural (added through traffic 
lanes). The Ministry (1201 
Wilson Ave., Downsview, 
Ont. M3M 1J8), 1977. 48 pp. 


The first (and, so far, only) 
example of a “‘class environ- 
mental assessment” under 
Ontario’s Environmental 
Assessment Act. This one 
deals with provincial road 
projects where an existing 
rural highway is widened by 
the addition of through traf- 
fic lanes. The report de- 
scribes the general nature of 
an undertaking which 
would be included in this 
Class and the types of prob- 
lems the undertaking would 
remedy, then outlines in 
general terms what an envi- 
ronmental assessment 
would entail. The highway 
design process is generalized 
for projects in this Class and 
associated environmental 
investigations and public 
improvement are spelled 
out. 


Organization for Economic 
Cooperation and Develop- 
ment. Effets de la circula- 
tion et des routes sur l’envi- 
ronnement en zones 
habitées. OECD (2 rue 
André Pascal, 75775 Paris, 
CEDEX 16, France), 1973. 


Deals with problems and 
methods of evaluating envi- 
ronmental externalities of 
transportation systems. 


Roads and Transportation 
Association of Canada. 
Urban Transportation 
Planning Guide. Toronto: 
University of Toronto Press, 
1977. Hardcover, 167 pp. 
$20.00. 


Designed as a summary of 
currently applied techni- 
ques and procedures for 
planning transportation fa- 
cilities in urban areas in a 
primarily North American 
context. 


Sartor, J.D. and Boyd, G.B. 
Water Pollution Aspects of 
Street Surface 
Contaminants. U.S. Envi- 
ronmental Protection Agen- 
cy, Office of Research and 


Land use 
policy options 


Location & intensity 
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planning 
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Analysis of 
existing 
conditions 


Transportation 
policy options 


® roads 
@ public transport 
e@ terminals 


Transportation 
planning 


model 


Evaluation of 
transportation 
alternatives 


Selection 


and 


detailing 


Transportation Planning 
Process (Road and 
Transportation 
Association|of Canada) 


Development (Washington, 
DC 20402), 1972. 


Scheidt, Melvin E., “Envi- 
ronmental Effects of High- 
ways’, Journal of the Sani- 
tary Engineering Division 
(American Society of Civil 
Engineers), Oct. 1967. 


Silver, M.L. and Bell, L.S. 
Aesthetic and Environmen- 
tal Considerations in the 
Design of Elevated Trans- 
portation Structures. Wash- 
ington, DC: U.S. Dept. of 
Transportation, 1975. 

122 pp. Available from Na- 
tional Technical Informa- 
tion Service (5285 Port 
Royal Rd., Springfield, VA 
22161), PB-263 158, $7.25. 


This report addresses issues 
related to assessing or antic- 
ipating visual impacts of ele- 
vated transportation struc- 
tures in urban settings. Two 
alternate approaches are 
outlined: a compatability 
matrix approach cross-refer- 


Implementation 


ences characteristics of an 
existing or proposed struc- 
ture with features of a spe- 
cific setting to identify con- 
flicts; and the case study 
approach graphically por- 
trays each setting with and 
without the structure in 
place to illustrate compara- 
tive changes. Nine case 
studies are presented, vari- 
ous ways to improve exist- 
ing structures are discussed, 
and recommendations are 
offered for planning new ele- 
vated structures to limit 
their adverse impacts. 


Skidmore, Owings and Mer- 
rill et al. Environmental As- 
sessment Notebook Series. 
Washington, DC: U.S. 
Dept. of Transportation, 
1975. Seven-volume set. 
Available from U.S. Govern- 
ment Printing Office (Supt. 
of Documents, Washington, 
DC 20402), Stock 050-000- 
00109-1, $21.00 + 25% out- 
side U.S.A. 
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Technical resource manual 
for use by people in highway 
administrations responsible 
for transportation planning 
and environmental impact 
assessment. Seven volumes 
and a summary, including: 
Notebook I: Identification 
of Transportation Alterna- 
tives (EIA and transporta- 
tion planning; overview of 
transportation planning me- 
thods for creating alterna- 
tives, case studies). 126 pp. 
Notebook II: Social Impacts 
(community cohesion; ac- 
cessibility of facilities and 
services; displacement of 
people). 140 pp. 

Notebook III: Economic 
Impacts (employment, in- 
come and business activity; 
residential activity; effects 
on property taxes; regional 
and community plans and 
growth; resources). 204 pp. 
Notebook IV: Physical 
Impacts (environmental de- 
sign, aesthetics and historic 
values; terrestrial ecosys- 
tems; aquatic ecosystems; 
air quality; noise and vibra- 
tion). 301 pp. 

Notebook V: Organization 
and Content of Environ- 
mental Assessment 
Materials (techniques for 
presenting environmental 
assessment data and analy- 
sis; detailed impact assess- 
ment documents; summary 
impact assessment docu- 
ments). 63 pp. 

Notebook VI: Environmen- 
tal Assessment Reference 
Book (glossary; 120 page an- 
notated bibliography; EIA — 
legal and adminstrative re- 
quirements). 209 pp. 


Statistics Canada. Human 
Activity and the 
Environment. Statistics 
Canada, Office of the Senior 
Adviser on Integration (Ot- 
tawa K1A OT6), 1978. 

183 pp. $2.80 ($3.40 outside 
Canada). 


Transportation is covered in 
Chapter V. Table 5.37, p. 96, 
presents population affected 
by airport noise in selected 
metropolitan areas. 


Stringer, Peter and Wenzel, 
H. (eds.). Transportation 
Planning for a Better Envi- 
ronment. Proceedings of a 
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Conference on Transporta- 
tion and Urban Life, Mu- 
nich, September 15-19, 1975. 
New York: Plenum Press, 
1976. 439 pp. 


Urban Transportation De- 
velopment Corporation Ltd. 
Moving Into an Energy Effi- 
cient Society. UTDC (20 Eg- 
linton Ave. W, Toronto 
M4R 1K8), November 1976. 
50 pp. + app. 

This submission to 
Ontario’s Royal Commis- 
sion on Electric Power Plan- 
ning discusses energy in the 
provincial economy, energy 
efficiency in city design 
(with particular reference to 
urban transportation), a 
strategy for energy savings 
in the crucial period 1976- 
1991, a choice of futures 
based on two scenarios (a 
low 25% modal split and a 
high 45% level of transit us- 
age in the larger cities), the 
electric power impacts of 
choosing the second scenar- 
io, and the benefits thereof. 
Recommendations empha- 
size high priority on lessen- 
ing the dependence on oil, 
accelerating public transit 
investment, coordinating it 
with public decisions affect- 
ing long-range electric 
power demand and energy 
consumption patterns, and 
federal-provincial efforts to- 
ward energy-efficient urban 
forms. 


U.S. Environmental Protec- 
tion Agency and Corps of 
Engineers Technical Com- 
mittee on Criteria for 
Dredged and Fill Material. 
Ecological Evaluation of 
Proposed Discharge of 
Dredged Material into 
Ocean Waters. Environ- 
mental Effects Laboratory, 
U.S. Army Engineer Water- 
ways, Experiment Station 
(Vicksburg, Miss.), July 
1977. 123 pp. 


A manual for implementa- 
tion of Section 103 of the 
Marine Protection, Re- 
search and Sanctuaries Act 
of 1972 which specifies that 
all proposed operations in- 
volving the transportation 
and dumping of dredged 
material into ocean waters 
must be evaluated to deter- 
mine the potential environ- 
mental impact of such activ- 
ities. The manual contains 


summaries and discussions 
of the procedures for ecolog- 
ical evaluation of dredged 
materials, tests to imple- 
ment them, definitions, 
sample collection and pres- 
ervation procedures, evalua- 
tive procedures, calcula- 
tions, interpretive guidance 
and supporting references 
for evaluation of permit ap- 
plications. Criteria for these 
environmental evaluations 
are provided in: Environ- 
mental Protection Agency, 
“Ocean Dumping: Final Re- 
vision of Regulations and 
Criteria”, Federal Register, 
January 11, 1977, 

pp. 2 462-2 490. 


U.S. Dept. of Transporta- 
tion. Social and Economic 
Effects of Highways. U.S. 
Dept. of Transportation, 
Federal Highway Adminis- 
tration, Socio-Economic 
Studies Division (Washing- 
ton, DC 20590), 1974. Pa- 
perback, 180 pp. 


Conclusions reached in this 
report include: residents dis- 
placed by highways are sat- 
isfactorily relocated; some 
residents suffer an uncom- 
pensated lowering in prop- 
erty values because of prox- 
imity to highways; the 
positive effects of accessibil- 
ity often outweigh the nega- 
tive effects of proximity, 
even for residential proper- 
ty; and whether benefits or 
disadvantages occur near 
highways depends primarily 
on the land use involved. 
Contains a discussion of 
possible solutions to land 
use planning problems near 
highways and includes ab- 
stracts of 76 highway im- 
pact studies. See also: U.S. 
Dept. of Transportation, 
1975 Supplement to Social 
and Economic Effects of 
Highways, 1974, paperback, 
25 pp. 


Vancouver International 
Airport Planning Commit- 
tee. An Environmental Im- 
pact Assessment of the Van- 
couver International 
Airport Expansion Propos- 
als. A Summary Report. En- 
vironment Canada, Lands 
Directorate (1001 West Pen- 
der St., Vancouver 

V6E 2M7), January 1976. 

91 pp. Free. 
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This report synthesizes the 
technical findings of an in- 
terdisciplinary inter-agency 
study group established in 
1973 as a subcommittee of 
the Vancouver Interna- 
tional Airport Planning 
Committee. It provides eco- 
logical information on the 
Fraser River Estuary /Del- 
ta; documents the compet- 
ing and often conflicting re- 
source uses, environmental 
issues and accelerating pres- 
sures for continuing man- 
made developments on this 
unique resource; reviews 
current environmental 
problems associated with 
present use of Sea Island 
(where the International 
Airport is located) and adja- 
cent land and water areas; 
addresses environmental 
impacts that would result 
from Airport expansion; rec- 
ognizes the need for a com- 
prehensive approach to 
management of the Estu- 
ary/Delta; and makes a se- 
ries of recommendations for 
resolving land-resource 
problems (the first recom- 
mendation is a moratorium 
on further major construc- 
tion in the area, including 
expansion of Vancouver In- 
ternational Airport). See 
also: Airport Planning Com- 
mittee. Final Report, March 
1976, 121 pp., which con- 
cluded that a decision 
should be taken not to pro- 
ceed with the third runway 
on the basis of the develop- 
ment proposals submitted. 


Voorhees, Alan M. & Associ- 
ates. Baltimore Regional 
Environmental Impact 
Studies. Interstate Division 
of Baltimore City, March 
1974. Price and availability 
uncertain; check with Voo- 
rhees and Associates (McLe- 
an, VA 22101). 


This extensive EIS com- 
prises seven volumes: 1. 
Socio-economic Land Use 
Analysis; 2. Travel Simula- 
tion and Traffic Analysis; 3. 
Air Quality Analysis; 4. 
Water Resource and Solid 
Waste Analysis; 5. Noise 
Analysis; 6. Analysis of En- 
vironmentally Sensitive 
Areas; and 7. Summary 
Analysis and Evaluation. 


Voorhees, Alan M. & Associ- 
ates. Guidelines to Reduce 
Energy Consumption 
Through Transportation 
Actions. Washington, DC: 
Dept. of Transportation, 
Report No. UMTA-IT-06- 
0092-74-2, May 1974. Paper- 
back. 47 pp. + app. Avail- 
able from National Techni- 
cal Information Service 
(5285 Port Royal Rd., 
Springfield, VA 22161). 
Various types of low cost, 
short-term transportation 
actions are summarized and 
their potential for reducing 
energy consumption is 
estimated. 


Voorhees, Alan M. & Associ- 
ates, et al. A Guide for Re- 
ducing Air Pollution 
Through Urban Planning. 
U.S. Environmental Protec- 
tion Agency, Office of Air 
Programs (Washington, DC 
20460), 1971. 

Annotated in 4.2 
Urbanization. 


Winters, Tobey L. 
Deepwater Ports of the 
United States: An Economic 
and Environmental Study. 
New York: Praeger, 1972. 
$20.00. 


Winthrop, S.O. Air Pollu- 
tion in the Urban 
Environment. Environment 
Canada, Environmental 
Protection Service (Ottawa 
K1A 0H8), 1973. 11 pp. 
Free. 
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4.6 Recreation 


Much of the outdoor leisure time activity in 
which people engage takes place in land or 
water based environments. It requires certain 
qualities from these environments — or at least 
the presence of certain environmental attrib- 
utes, such as fish to catch or birds to watch — to 
ensure a desired level of recreational experience. 
At the same time recreation may have certain 
adverse impacts on these environments. Exceed- 
ing either the natural or perceptual carrying ca- 
pacities of an environment will diminish its rec- 
reational-resource value. It may seem therefore 
that it is in the interest of recreationists to also 
be environmentalists. Unfortunately, ease of 
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mobility allows people to search for new envi- 
ronments when old ones become degraded; and 
the wide range of types and levels of recreation 
available, plus human adaptability to changing 
environmental conditions, enables us to seek 
out new recreational experiences when old ones 
prove unsatisfying. And so, environmental plan- 
ning and management interventions become 
necessary, from both environmental and recrea- 
tional perspectives, on behalf of present and fu- 
ture populations of human and nonhuman life. 
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Pressures on recreational environments have 
been increasing rapidly in recent years. Contrib- 
uting factors include population growth, propor- 
tional increases of younger people, more leisure 
time and disposable income, the elasticity of 
recreation expenditures (as income rises, a 
greater percentage tends to be spent on recrea- 
tion), rising education levels, new technology 
such as all-terrain vehicles and active promotion 
of its use through “lifestyle” advertising that ex- 
ploits back-to-nature values, increased accessi- 
bility of recreational areas, and aggressive gov- 
ernmental encouragement of tourism. While 
increases in energy costs will alter some of these 
trends and put more emphasis on recreation 
nearer population concentrations, the immedi- 
ate future seems to promise continued growth in 
present recreation demand. Indications are that 
a large deferred demand now exists with many 
people wanting to participate in recreation but 
unable to do so because of inadequate facilities 
or poor information (as opposed to the potential 
demand of those who lack the necessary time 
and money). Supply of recreational land is not 
keeping pace with demand. Degradation threat- 
ens the current stock of recreational areas — 
Banff and Lake Louise, for instance — because of 
difficulties in rationing their use to prevent car- 
rying capacities from being exceeded. It may 
soon be necessary to divert large numbers of rec- 
reationists away from amenity resources which 
used to be considered synonymous with recrea- 
tion. Prevailing economic conditions inhibit di- 
rect government intervention to relieve the 
problem by preparing more public land for rec- 
reation and establishing new facilities. 


Recreation is oriented and related both to urban 
and rural/wilderness areas. Inadequate recrea- 
tional opportunities in the city will create more 
pressure on the countryside or wilderness, and 
excessive urban housing costs cause people to lo- 
cate in the country and commute or convert 
summer residences to year-round living. Con- 
versely, urban activities can sometimes open up 
new recreational opportunities; waterfront land- 
fill operations may create park sites and wildlife 
habitats (as is the case in Toronto) and formerly 
derelict land may find new uses for play areas. 
Recreation has to be seen in the context of its 
relationships to other components of urban and 
regional systems, and available opportunities to 
increase recreational opportunities need to be 
exploited. Otherwise, potential adverse social, 
economic and environmental consequences will 
become realities. 
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Figure 4.9 Environmental Impacts of Cottage Use 


Source: Ontario Ministries of Environment, Housing and Natural Resources, 
Lakeshore Capacity Study, Progress Report (Toronto: Ministry of Housing, 
Local Planning Policy Branch, Feb. 1978). 


The adverse environmental impacts of recrea- 
tion include: 


Air, water and soil pollution. Water and soil 
pollution come mainly from improper septic 
tank disposal systems, large or small (most 
recreational developments are on lakes, riv- 
ers, streams or oceans). Use of fertilizers, her- 
bicides and pesticides (e.g. on golf courses) is 
also a factor. Air pollution is mainly the re- 
sult of heavy traffic in and out of major recre- 
ational areas. Litter and solid waste disposal 
are major problems. People often use streams 
and lakes in recreation areas as convenient 
receptacles for garbage, picnic leftovers, 
abandoned automobiles, and all manner of 
waste. 


Damage to existing flora and fauna. Plants 
are trampled, young trees are cut for fire- 
wood, flowers are picked, animals are fed, 
“nuisance animals” (beavers, skunks, ra- 
coons, bears, etc.) are killed or removed, wild 
animals are disturbed by children and pets, 
facilities are erected with accompanying land 
clearing, careless human activities cause for- 
est fires, habitats are destroyed. All these are 
normal consequences of concentrated recre- 
ational activities. Alteration to habitats or 
food chains, intolerance to human behaviour 
and introduction of exotic species may lead to 
fundamental changes in species composition. 
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Soil and snow compaction. Machines and pe- 
destrian traffic compact the soil, alter its run- 
off characteristics and affect its capacity to 
sustain life; certain areas, such as alpine 
meadows, are particularly vulnerable. Snow 
compaction, caused mainly by snowmobiles 
and cross-country skiing, reduces snow depth 
and increases frost penetration with conse- 
quent damage to plant life. 


Erosion and groundwater changes. Careless 
siting and construction, especially in relation 
to seasonal residences and large-scale devel- 
opments (such as the building of a ski run) re- 
move topsoil, increase the rate and amount of 
runoff, cause sedimentation, alter aquatic re- 
gimes, upset the hydrologic cycle, contribute 
to flooding and scar the landscape. 


Visual blight. Negative environmental effects 
are most easily experienced visually. Loss of 
amenity values diminishes the entire recrea- 
tional experience for many people (not all of 
them unfortunately). It is often impossible to 
reverse. 


Noise. Trail bikes, snowmobiles and construc- 
tion equipment (especially the chain saw) are 
primary offenders. A cruising snowmobile 
emits 85-95 decibels at 50 feet, the equivalent 
of a dump truck travelling at 50-60 mph. 
Noise adversely affects certain recreational 
experiences (while enhancing others, such as 
stock-car racing). The problem is largely one 
of compatability and separation. Noise also 
has a detrimental effect on nonhuman life, 
the presence of which is often an intergral 
part of the overall recreational experience. 


Environmental impacts tend to increase with 
the number of users, but seldom linearly. Im- 
pacts such as soil compaction and loss of 
groundcover are more severe in the early stages. 
Concentration of users in space and time causes 
greater impacts than an equal amount of dis- 
persed use; the impacts of large recreational 
complexes is of particular concern. Mechanized 
recreation also increases impacts because a ma- 
chine can travel much farther and has greater 
unit impact (more weight, wheel churning) than 
a person. 


The indirect effects of recreation can also ad- 
versely affect the environment by causing devel- 
»pment where none would have occurred or by 
speeding it up. Ski slopes attract chalets, lakes 
ind ocean shorelines attract cottages, beaches 
ittract hotels and motels, parks attract cars 
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which need roads plus servicing facilities and a 
place to park; all attract food, supply and ser- 
vice establishments. Indirect effects are often 
social in nature - communities disrupted by a 
new major park, pressures imposed on people 
who make their living from tourism, and the 
lifestyle changes that occur when a previously 
remote community suddenly becomes accessible 
to affluent outsiders whose interests are nar- 
rowly defined and whose stay in the area is 
brief. The “causal factors” are not always tour- 
ists. For example, evidence suggests that the 
main threat to agriculture and farm communi- 
ties in close proximity to cities is the non-farm 
use of land by people seeking a rural-recrea- 
tional lifestyle (Bureau of Municipal Research). 


Part of the environmental planner’s problem is 
that planning for recreation has been function- 
ally separate from other forms of land-based 
planning in governments at all levels. Compre- 
hensive viewpoints and coordinated plan and 
policy formulation are difficult to achieve. An- 
other problem is that land classification sys- 
tems, with the appropriate information at the 
required scale, are not generally suited to the 
needs of recreation planning. Also, conflicts oc- 
cur between recreation planners, oriented to rec- 
reation needs and activities, and urban/regional 
planners who tend to rely on arbitrary stan- 
dards (so many acres of open space and park- 
land per 1 000 population, 5% of the developer’s 
land). Criteria, standards, methods and guide- 
lines developed for urban areas have only lim- 
ited relevance to rural recreation planning. 


At the management level, on both urban and 
rural scales, integrated recreation-oriented and 
environmentally sound action are equally diffi- 
cult to achieve, as planners with Ontario’s Con- 
servation Authorities (to cite one case) can at- 
test. Pressure exists to make all recreational 
areas publicly accessible and to turn them into 
featureless plains of well-mowed grass. Organi- 
zational structures, designed to facilitate the ful- 
fillment of specific objectives, also institutional- 
ize bias and internalize conflict. Recreation is 
commonly fragmented among dozens of govern- 
ment agencies; it may be combined with tour- 
ism and industrial development, or with natural 
resources. And recreation is used by various de- 
partments to justify facilities aimed at other 
purposes; pleasure driving, claimed to be a 
prime form of recreation, validates the building 
of more highways and promised recreational 
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benefits help make the case for dam construc- 
tion. The functional approach itself reduces the 
level of social and ecological concern. Mean- 
while, the basic problem, a shrinking land re- 
source as well as increasing recreational de- 
mands, remains. 


Case Study 69 

Biophysical Inventory, 

P.E.I. National Park 

Submitted by Michael Simmons, 
Maritime Resource Management Service 


The National Park is a thin strip of shoreline 
that includes barrier beaches and rocky head- 
lands on the Island’s north coast. Intensive rec- 
reational development (highway access, park- 
ing, beach facilities, large campgrounds, etc.) 
have begun to deteriorate the resources which 
the Park was created to protect. Parks Canada 
commissioned a biophysical inventory in 1972 to 
provide an information base for action to ad- 
dress these problems. Maps 100 years old and 
35-year old airphotos indicate enormous 
changes in the Park. A large storm in 1923 pene- 
trated up to a half-mile inland, severely eroding 
existing dunes and creating new ones. Most of 
this sand is now again stabilized by vegetation, 
making the biophysical inventory worthwhile 
(landforms and vegetation associations correlate 
well even at large scales of investigation). 


Substantial modification of the Park environ- 
ment was revealed by the inventory. The high- 
way, by interrupting natural processes, has par- 
ticularly altered biophysical units; the 
consultant, though not obliged to make recom- 
mendations on this contentious issue, suggested 
removal of four sections of highway. Recreation 
activities, however, have had only slight impact. 
No “blowouts” attributable to human activity 
were observed although there are many un- 
sightly breaks in the ammophila vegetation of 
the dunes. Natural processes in this environ- 
ment are so strong that most attempts at modi- 
fication fail or produce large-scale unintended 
side effects. 


The biophysical inventory provides information 
needed to fit recreational developments into this 
rapidly changing environment. Subsequent 
studies by Parks Canada are attempting to fol- 
low through on this approach but its effective- 
ness cannot yet be evaluated. 


Refer to: 

Parks Canada, Biophysical Inventory and Pro- 
cess Analysis, P.E.I. National Park, 1975. The 
consultant was Eastern Ecological Research 
Ltd. (Box 1130, Truro, N.S.). 
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Contact: 

J. Stanley or M. Simmons 

Maritime Resource Management Service 
Box 2254 

Halifax, N.S. 

(902) 667-7231 and 424-5899 respectively 


D. McCreary 
Parks Canada 
Historic Properties 
Halifax, N.S. 

(902) 426-2797 


Case Study 70 
Wapiti-Grande Prairie Sand Dunes 


The ecologically fragile Wapiti-Grande Prairie 
Sand Dunes are located south of the City of 
Grande Prairie on crown-owned land. Because 
of their uniqueness to the region and proximity 
to Grande Prairie the dunes represent a signifi- 
cant recreational resource. Other land uses in 
the area include sand and gravel extraction, ag- 
riculture and peat extraction. 


The Public Lands Division of Alberta Energy 
and Natural Resources lacked the data and re- 
source management guidelines necessary to as- 
sess the environmental implications of lease ap- 
plications for differing types of land use and to 
appraise development permits for the area. To 
fill this gap, the Resource Evaluation and Plan- 
ning Division prepared an integrated land use 
management plan for a portion of the Wapiti- 
Grande Prairie Sand Dunes. Ecological (Bio- 
physical) Land Classification, at a scale of 

1:15 840, provided a means of dividing the land- 
scape into Ecologic Planning Units. The Ecolog- 
ical Land Classification for the Wapiti-Grande 
Prairie Sand Dunes area was limited to Land 
Systems (three were identified for the area: an 
aeolian plain, organic terrain and a river valley) 
and Land Types (as well as soil, pattern of slope 
and internal drainage were used to differentiate 
between the Land Types). The Land Type in- 
terpretations provided indicators of predicted 
response under different land uses but not use 
recommendations. A use-limitation table indi- 
cating the severity and types of limitations to 
recreational land uses common to the area was 
developed to accompany the ELC. To aid in the 
planning of the Wapiti-Grande Prairie Sand 
Dunes area, Land Types with similar use-limi- 
tations for the same land use were grouped to- 
gether into Ecologic Planning Units. 


This information was incorporated into an 


ecological land use matrix which indicated pos- 


sible land use activities within various Ecologic 
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Planning Units and that formed the basis for 
the preparation of the management plan. Tak- 
ng into account three objectives — maximizing 
recreational potential, minimizing environmen- 
‘al impact, and meeting land use needs of indus- 
try and municipal and public utilities — the 
planning team allocated seven types of land use 
in the Dune area: conservation, non-facility rec- 
reation, facility recreation, municipal and public 
utilities, industrial park, sand and gravel extrac- 
tion, and private land. 


Refer to: 

D.O. Luff and P.M. Ojamaa, The Value of Eco- 
logical (Biophysical) Land Classification in 
Land Use Planning: An Alberta Case Study, Al- 
berta Energy and Natural Resources, Resource 
Evaluation and Planning Division, 1978. 


Contact: 

D.O. Luff or P.M. Ojamaa 

Resource Evaluation and Planning Division 
Alberta Energy and Natural Resources 
9915-108 St. 

Edmonton, Alta. T5K 2C9 


Case Study 71 

Port Aberdeen, Ontario: 

Environmental Planning for 

a New Recreational Community 

Submitted by Cameron Kitchen, Ecoplans Ltd. 


Port Aberdeen is a new recreational comunity 
(10 000 people, 3 200 dwelling units) proposed 
for a 1 500 acre site on Pigeon Lake in Harvey 
Township in north-central Ontario. The com- 
plete range of recreational opportunities pro- 
posed includes an 18-hole golf course, equestrian 
centre, marina, ski-hill and tennis courts. 


The proposal raises several environmental is- 
sues: enrichment of Pigeon Lake, boat capacity 
of the lake, fishing stress, building and mainte- 


; 


nance affecting inland lakes, shoreline develop- 
nent and effects on forest and wildlife re- 
sources. The developer voluntarily submitted 
she proposal to environmental assessment. A re- 
sort was filed in February 1975; approval in 
orinciple was finally forthcoming a year and a 
ialf later. Use of a core design team, including 
;wo ecologists, facilitated integration of environ- 
nental concerns with ongoing planning, result- 
ng in an environmentally sensitive design. Spe- 
‘ial conditions affecting the planner’s work 
ncluded the lack of firm guidance from the 
?rovince in preparation of the environmental 
mpact statement, a policy vacuum regarding 
najor recreational development in the Kawar- 
ha Lakes region, and a local council concerned 
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about being overwhelmed by a project of this 
scale. 


The Port Aberdeen Recreational Community 
provides a useful example of environmental 
planning for a major development of this type. 
It also illustrates the administrative and other 
problems such a development may encounter. 


Contact: 

Cameron Kitchen, MCIP 
Vice-President 

Ecoplans Ltd. 

544 Conestogo Road West 
Waterloo, Ont. N2L 4E2 
(519) 884-7200 
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See also: 

2.7 Natural Systems and 
Processes 

3.5 Scenic Areas 

3.6 Environmentally Sen- 
sitive Areas 


American Society of Plan- 
ning Officials et al. 
Subdividing Rural Ameri- 
ca: Impacts of Recreational 
Lot and Second Home De- 
velopment — Executive 
Summary. Washington, DC: 
Council on Environmental 
Quality, 1976. 24 pp. Avail- 
able from U.S. Government 
Printing Office (Supt. of 
Documents, Washington, 
DC 20402), Stock No. 040- 
000-00358-4, $0.75 + 25% 
outside U.S.A. (minimum 
mail order: $1.00). 


This study was to assess and 
suggest possible remedies 
for the problems associated 
with the environmental, 
economic and social impacts 
of second home develop- 
ments and recreational lot 
sales. It concludes that such 
impacts are potentially sig- 
nificant but can mostly be 
ameliorated if developers 
and government officials 
work together in the careful 
planning and development 
of such project. This report 
summarizes five detailed 
studies: 1. Subdividing Ru- 
ral America: Impacts of 
Recreational Lot and Sec- 
ond Home Developments, 
1976; 2. Recreational Lot 
and Second Home Develop- 
ment: A Manual for Re- 
viewing Impacts, 1976; 3. 
Recreational Properties: An 
Analysis of the Markets for 
Privately Owned Recrea- 
tional Lots and Leisure 
Homes, 1974; 5. 
Recreational Properties in 
Appalachia, 1974; and The 
Subdivision of Virginia’s 
Mountains: The Environ- 
mental Impact of Recrea- 
tional Subdivisions in the 
Massanutten Mountains — 
Blue Ridge Area, Virginia, 
1974. Reports 1 and 2 are 
available from U.S.G.P.O. 
Reports 3 and 4 can be ob- 
tained from the National 
Technical Information Ser- 
vice (5285 Port Royal Rd, 
Springfield, VA 22161). Re- 
port 5 is available from the 


Conservation Foundation 
(1717 Massachusetts Ave. 
NW, Washington, DC 
20036). 


Balmer, Crapo and Ross, 
Inc. Tourism Development 
in Ontario: A Framework 
for Opportunity. Ontario 
Ministry of Industry and 
Tourism (900 Bay St., To- 
ronto M7A 2E1), 1976. 2 
volumes. 


Covers the economic, social 
and environmental impacts 
of tourism, listing under 
each of these headings the 
advantages of tourism/rec- 
reation (e.g. generates inter- 
est in and awareness of sig- 
nificant natural features), 
its disadvantages (such as 
the possible despoilation of 
shorelines, lakes and other 
resources with high recrea- 
tional potential) and means 
of overcoming the disadvan- 
tages (e.g. conduct capabil- 
ity studies in areas of high 
recreational potential to de- 
termine acceptable levels of 
use and to establish neces- 
sary controls). Shown as fac- 
tors which usually influence 
the direction and magnitude 
of economic, social and envi- 
ronmental impacts are: geo- 
graphic size of the planning 
area; economic development 
of the destination area; 
strength of the local culture; 
environmental characteris- 
tics of the destination area; 
seasonality; degree of local 
involvement in planning 
and development; spatial 
characteristics of the pro- 
posed development; extent 
to which tourism depends 
on community facilities; the 
required rate of growth of 
the tourist facility; the 
number of visitors and size 
of the resident population; 
length of stay of visitors; 
their socio-economic status; 
and visitor ethnic 
characteristics. 


Barasch, S.B. Recreational 
Planning for New 
Communities. New York: 
Exposition Press, 1974. 

54 pp. $5.00. 

Seeks to analyze the differ- 
ences in recreational plan- 
ning for communities with 
different characteristics on 
the demand side, especially 
age and income. The model 
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developed in the book is ap- 
plied to the new community 
of Woodlands near Houston 
(described in 5.4 Plans). 


Barton, Noreen. Towards a 
Cottage Policy for Ontario. 
University of Waterloo 
(Waterloo, Ont. N2L 3G1), 
1974. 


Unpublished M.A. thesis. 


B.C. Land Commission. 
Open Space: An Inventory 
of Opportunities. Dept. of 
Recreation and Conserva- 
tion, Information and Edu- 
cation Branch (512-514 Fort 
St. Victoria, B.C.), 1976. 
Free. 


This “Handbook for Com- 
munity Groups and Public 
Authorities” presents an in- 
ventory of agencies in Brit- 
ish Columbia, the types of 
open space they serve 
(“open space” means land or 
water used for outdoor rec- 
reation, or in need of protec- 
tion for various conservation 
reasons, usually open for 
public access), and the legis- 
lative and other devices 
used in open space creation 
and preservation. 


B.C. Ministry of the Envi- 
ronment. Outdoor Recrea- 
tion Resources of the North- 
east Coal Study Area, 
1976-1977. The 
Department, Resource 
Analysis Branch (Parlia- 
ment Buildings, Victoria 
V8V 1X4), December 1977. 
71 pp. + app. 

Part of a larger set of studies 
for the Area (see 4.4 Re- 
source Development), this 
report contains a regional 
description of the Area’s cli- 
mate, a description of the 
natural features which com- 
prise the outdoor recreation 
resource, an inventory of 
the recreation facilities in 
the Area, an outline of pres- 
ent and potential outdoor 
recreation activities, a dis- 
cussion of possible impact of 
coal-related development on 
the resource, and recom- 
mendations for its manage- 
ment. A subsequent volume, 
Outdoor Recreation Re- 
sources of the Northeast 
Coal Study Area, 1977-1978, 
is in preparation. See also 
Block and Hignett. 


Block, H.G. and Hignett, V. 
Recreation Capability In- 
ventory. Draft. B.C. Minis- 
try of the Environment, Re- 
source Analysis Branch 
(Parliament Buildings, Vic- 
toria V8V 1X4), 1976. 64 pp. 
This two-step mapping ap- 
proach, which has replaced 
use of the Canada Land In- 
ventory outdoor classifica- 
tion system in British Co- 
lumbia, involves: 1. 
mapping of recreation 
features including biotic 
(fish, wildlife, plants), physi- 
cal geographic (waterfalls, 
glaciers, springs, rock forma- 
tions), water (beaches, har- 
bours) and cultural (ar- 
chaeological and historic 
sites); and 2. mapping of 
recreation carrying capacity 
(the inherent ability of land 
units to sustain recreational 
use) using biophysical eval- 
uation criteria that include 
soil texture, soil depth, 
drainage, surface processes, 
topography, water body 
characteristics, vegetation, 
and fish and wildlife re- 
sources. For a regional re- 
view of outdoor recreation 
features, together with an 
assessment of potential 
highways, railway and 
town-development impacts, 
see B.C. Ministry of the 
Environment. 


Bureau of Municipal Re- 
search. Food for the Cities: 
Disappearing Farmland 
and Provincial Land Policy. 
BMR (2 Toronto St., Suite 
306, Toronto M5C 2B6), 
June 1977. 94 pp. $4.00 


Annotated in 4.1 
Agriculture. 


Burton, T.L. Making Mans’ 
Environment: Leisure. To- 
ronto: Van Nostrand Rein- 
hold Ltd., 1976. 93 pp. $8.95. 


A short insightful introduc- 
tion to the problems of 
planning for leisure 
activities. 


Butler, George D. 
Introduction to Community 
Recreation. Third Edition. 
New York: McGraw-Hill, 
1959. Hardcover, 577 pp. 


Butler, R.W. and Nelson, 
J.G., “Recreation and the 
Environment”, in Perspec- 
tives on Environment. Asso- 
ciation of American Geogra- 
phers, Commission on Col- 


Selected Activities 


lege Geography (1710-16th 
St. NW, Washington, DC), 
1974. 


A general review, including 
an extensive bibliography. 


Canadian Outdoor Recrea- 
tion Research Committee. 
Parks and Recreation Fu- 
tures in Canada. Ontario 
Research Council on Leisure 
(c/o Bill Knott, Ontario 
Ministry of Culture and 
Recreation, 77 Bloor St. W.., 
Toronto M7A 2R9), 1978. 
$6.00. 


Among the topics discussed 
are application of future re- 
search techniques to long- 
range planning and man- 
agement, limits to growth in 
recreation participation, and 
implications of growth lim- 
its to alternative standards 
of provision of parks. Also 
available from the Council: 
The Economic Impact of 
Parks, 1975. 


Clawson, M. and Knetsch, 
J. Economics of Outdoor 
Recreation. Baltimore: 
Johns Hopkins Press, 1966. 
Paperback, 328 pp. $4.25. 


Although somewhat dated 
this book is a comprehen- 
sive treatment of the de- 
mand for outdoor recrea- 
tion, the resources available 
for recreation, and the eco- 
nomics of recreation. Does 
not emphasize environmen- 
tal impacts. 


Crowe, R.B., “Recreation, 
Tourism and Climate — A 
_ Canadian Perspective’, 

| Weather, Vol. 30, No. 8, 
1975, pp. 248-253. 


Crowe, R.B. et al. The Tour- 
ism and Outdoor Recreation 
Climate of Ontario. Volume 
One: Objectives and Defini- 
tions of Seasons. Ottawa: 
Environment Canada, At- 
mospheric Environment 
Service, 1977. Available 
from Supply and Services 
(Printing and Publishing, 
Ottawa K1A 089), $2.75. 
Volume Two: The Summer 
Season, $7.50. Volume 

Three: The Winter Season, 
$5.00. 


A three-volume report pre- 

pared to promote the use of 
meteorological information 
in recreation and tourist-fa- 
cility planning. 


Fischer, D.N, Lewis, J.E. 
and Priddle, G.B. Land and 
Leisure: Concepts and Me- 
thods in Outdoor 
Recreation. Chicago: Maar- 
oufa Press, 1974. Paperback, 
270 pp. $5.45. 


A selection of readings di- 
vided into five sections: so- 
cial values and approaches, 
patterns of recreational re- 
source use, behavioural as- 
pects of recreation, econom- 
ics of recreation, and the 
environmental impacts of 
recreation. Papers in the lat- 
ter chapter cover physical 
and ecological requirements 
of recreation area planning, 
campground trampling and 
ground cover response, soil 
surveys in recreation plan- 
ning, silviculture for recrea- 
tion area management, and 
a method for inventory and 
classification of recreational 
land. 


Geological Society of Ameri- 
ca, Committee on Environ- 
ment and Public Policy. The 
Impacts and Management 
of Off-Road Vehicles. Amer- 
ican Society of Planning Of- 
ficials (1313 East Sixtieth 
St., Chicago, IL 60637), 
1977. 


Gold, Seymour M., “Recrea- 
tion Planning for Energy 
Conservation”, 
International Journal of 
Environmental Studies, Vol. 
10, 1977. 


Gold, Seymour M., Urban 
Recreation Planning. Phila- 
delphia: Lea and Febiger, 
1973. Hardcover, 333 pp. 


Horton, J.T., “The Niagara 
Escarpment: Planning for 
the Multi-Purpose Develop- 
ment of a Recreational Re- 
source”, in Krueger, Ralph 
R. and Mitchell, Bruce 
(eds.). Managing Canada’s 
Renewable Resources. To- 
ronto: Methuen, 1977. Pa- 
perback, 333 pp. $9.95. 


See also: The Niagara Es- 
carpment Commission, 
Preliminary Proposals, 
released early 1978 and an- 
notated in 5.4 Plans. 


Hough, Michael. The Urban 
Landscape: A Study of 
Open Space in Urban Met- 
ropolitan Areas. Conserva- 
tion Council of Ontario (45 
Charles St. E., Toronto 
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M4Y 182), 1971. 128 pp. 


Focusing on the Metro To- 
ronto area, this study deter- 
mines what open space re- 
sources exist, what kinds of 
recreational functions these 
resources can or should ac- 
commodate, and what 
means exist to acquire and 
structure these resources to 
better serve the leisure 
needs of an urban popula- 
tion while contributing to 
improvement of the 
environments. 


Jaakson, Reiner et al., “Car- 
rying Capacity and Lake 
Recreation Planning: A 
Case Study from North- 
Central Saskatchewan”, 
Town Planning Review, 
Vol. 47, No. 4, October 1976, 
pp. 359-373. 


Described as Case Study 41 
in 3.3 Lakes. Earlier articles 
by Jaakson include: ‘A Mo- 
saic Pattern of Balanced 
Land-Water Planning for 
Cottage Development and 
Lake Planning‘, Plan 
Canada, Vol. 14, No. 1, 
1974, pp. 40-45; and ‘Plan- 
ning for the Capacity of 
Lakes to Accommodate 
Water-Oriented Recreation‘, 
Plan Canada, Vol. 10, No. 3, 
1970, pp. 29-40. 


Jubenville, Alan. Outdoor 
Recreation Planning. Phila- 
delphia: W.B. Saunders Co., 
1976. Hardcover, 399 pp. 
$10.00. 


A comprehensive text cover- 
ing the recreation planning 
process, economics of out- 
door recreation planning, 
method and approaches, 
guidelines for site and facil- 
ity planning (with some en- 
vironmental concern 
shown), and a “planning in- 
formation portfolio” which 
offers a selection of specific 
planning materials on the 
subject. 


Kaplan, Max. Leisure The- 
ory and Policy. New York: 
Wiley, 1975. Hardcover, 
444 pp. $16.00. 


Kimmelman, B. et al. 
Studies in Environment. 
Volume V: Outdoor Recrea- 
tion and the Environment. 


Washington, DC: U.S. Envi- 
ronmental Protection Agen- 
cy, Office of Research and 
Development, 1974. 91 pp. 
Available from U.S. Govern- 
ment Printing Office (Supt. 
of Documents, Washington, 
DC 20402), $1.40 + 25% 
outside U.S.A. 


This study projects a huge 
increase in recreational de- 
mand and argues that we 
are ill-equipped to deal with 
it in terms of either meeting 
the demand or preventing 
adverse environmental im- 
pacts from overuse of recre- 
ational areas. One chapter is 
devoted to each of outdoor 
recreation on private lands, 
in coastal areas and in ur- 
ban areas. Future trends in 
recreation are also 
discussed. 


Krutilla, J. Natural 
Environments. Baltimore: 
Johns Hopkins University 
Press, 1972. Hardcover, 
352 pp. $18.50. 


Nine papers focus on vari- 
ous aspects of the natural 
environment. They tend to 
be economically oriented, 
frequently statistical and 
theoretically formulated but 
nonetheless of practical sig- 
nificance. Topics include: a 
treatment of the economics 
of environmental modifica- 
tion accompanied by a case 
study, Hells Canyon; the ef- 
fect of technological change 
on different uses of environ- 
mental resources; wilder- 
ness quality, capacity and 
demand; waterfowl; a quan- 
titative approach to the 
classification of inland 
waters; and landscape 
aesthetics. 


Lassey, William R. 
Planning in Rural 
Environments. New York: 
McGraw-Hill, 1977. Hard- 
cover, 257 pp. $17.95. 


Chapter XI, “Problems of 
Rural Regional Planning II- 
lustrated: Major Recreation 
Development”, uses Mon- 
tana’s Gallatin Canyon 
project as a case study (see 
Stuart, below). The book is 
annotated further in 1.3 
Characteristics of Environ- 
mental Planning. 


Lundgren, J.O.J., “Environ- 
mental Consequences of 
Mass Tourism in Swedish 
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National Recreational Plan- 
ning”, Human Environment 
in Sweden, April 1978, 

pp. 1-8. 

Describes recent trends in 
vacation travel and leisure- 
activity demands in Swe- 
den. Its National Recrea- 
tional Plan designates 23 
“primary recreation areas” 
covering approximately 9% 
of the national territory, 
within less than an hour’s 
travel time for 80% of the 
country’s population. Em- 
phasis is on outdoor recrea- 
tion; environmental and 
conservation objectives are 
secondary. Development of 
these areas is the responsi- 
bility of joint regional plan- 
ning committees involving 
both levels of government 
(Sweden is a unitary state). 
Human Environment in 
Sweden, a regular newslet- 
ter, and the summary re- 
port, Tourism and Recrea- 
tion in Sweden, are 
available from the Swedish 
Embassy (140 Wellington 
St., Ottawa K1P 5A2), free 
of charge (but include a self- 
addressed mailing label). 


Manitoba Dept. of Urban 
Development and Munici- 
pal Affairs, Municipal Plan- 
ning Branch. Shoreland 
Recreation: An Environ- 
mental Approach to 
Development. The Depart- 
ment (201-116 Edmonton 
St., Winnipeg R3C 1R2), 
March 1971. 45 pp. 


Summarizes the problem as 
unanticipated increased 
public demand for an una- 
vailable resource — undevel- 
oped shoreland. Failure to 
predict this demand led to 
government-authorized 
ownership patterns that 
neglected design considera- 
tions in subdivisions, public 
reserves, and environmental 
pollution controls. Past ac- 
tions (or lack of them) con- 
tributed to existing prob- 
lems. Some of these 
weaknesses were: absence of 
a planning system to deter- 
mine the carrying capacities 
of Manitoba’s waters; dete- 
riorating water and shore- 
land quality especially from 
agricultural fertilizers, in- 
dustrial wastes and domes- 
tic effluents; inadequate 
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provision for public shore- 
line reserves and parks; de- 
velopment in improper loca- 
tions; poor design of 
subdivisions; excessive 
buildings and docks; com- 
peting but incompatible 
uses; and unsightly mix- 
tures of uses resulting in de- 
creased property values. 


Marty, Sid. Men for the 
Mountains. Toronto: 
McClelland & Stewart, 
1978. Hardcover, 270 pp. 
$12.95. 


A career park warden with 
Parks Canada speaks about 
his work with great feeling, 
concern and candour. An ex- 
ample: “To wildly unders- 
tate the case, the duplicity 
in high places (to support 
private developers) has seri- 
ously undermined Parks 
Canada’s credibility as a de- 
fender of the environment, 
while the politicians respon- 
sible have been transferred 
to new portfolios, leaving 
civil servants holding a 
rather smelly looking bag”’. 


Meyer, Philip A. et al. Local 
Perceptions Concerning 
Recreation in Coquitlam 
River. Environment Canada 
and B.C. Ministry of Recre- 
ation and Conservation, 
1976. 


Annotated in 1.2 Character- 
istics of Environmental 
Problems. 


National Capital Commis- 
sion. Conceptual Plan for 
Gatineau Park with 
Preliminary Proposals for 
Development and Use. NCC 
(48 Rideau St., Ottawa 
KIN 8J5), June 1976. 71 pp. 
French and English. 


The Conceptual Plan is the 
first step in a planning pro- 
cess which will determine 
the future role and use of 
this extensive natural area 
in the National Capital Re- 
gion. The document de- 
scribes: the context; the 
area’s resources; the plan- 
ning approach used; the 
analysis of resources for 
each of the Park’s three 
components — conservation, 
recreation and interpreta- 
tion; the concept of multiple 
use with a balance between 


Selected Activities 


these three functions; pre- 
liminary proposals for devel- 
opment and use; and recom- 
mendations for subsequent 
phases of planning, acquisi- 
tion, development, use and 
management. Accompany- 
ing the Conceptual Plan is a 
technical addendum, 
Gatineau Park: Methodol- 
ogy, Inventory, Analysis, 
June 1976. 


Nelson, J.G., “Canadian Na- 
tional Parks and Reiated 
Reserves: Research Needs 
and Management”, in 
Krueger, Ralph R. and 
Mitchell, Bruce (eds.). 
Managing Canada’s Re- 
newable Resources. Toron- 
to: Methuen, 1977. Paper- 
back, 333 pp. $9.95. 


New Jersey Dept. of 
Environmental Protection, 
Office of Environmental Re- 
view. Outdoor Recreation in 
New Jersey: New Jersey 
Statewide Comprehensive 
Outdoor Recreation Plan. 
The Department (P.O. Box 
2809, Trenton, NJ 08625), 
1973. 224 pp. 


This statewide plan identi- 
fies deficiencies in outdoor 
recreation opportunities in 
New Jersey and suggests 
ways to overcome them, 
promotes access to outdoor 
areas providing quality rec- 
reational experiences, out- 
lines the responsibilities of 
the various governments 
and the private sector in the 
outdoor recreation field, il- 
lustrates the need for pre- 
serving outstanding scenic/ 
cultural/natural resources, 
and provides a basis for allo- 
cating funds. Recreation 
needs, projected demand, 
land and water resources, 
and recreation and open 
space facility and services 
are addressed in detail. 


Ontario Research Council 
on Leisure. Analysis Me- 
thods and Techniques for 
Recreation Research and 
Leisure Studies. Ontario Re- 
search Council on Leisure 
(c/o Bill Knott, Ontario 
Ministry of Culture and 
Recreation, 77 Bloor St. W., 
Toronto M7A 2R9), 1977. 
517 pp. 


A general guide to analytic 
techniques, applicable to 
recreation, which introduces 
each technique and indi- 
cates where further infor- 
mation may be found. The 
reader will probably need 


some grounding in statistics. 


Regional Science Research 
Institute. Untaxing Open 
Space: An Evaluation of the 
Effectiveness of Differential 
Assessment of Farms and 
Open Space. Council on En- 
vironmental Quality (722 
Jackson Place NW, Wash- 
ington, DC 20036), 1976. 


This report evaluates the ef- 
fectiveness of the various 
types of differential assess- 
ment laws in achieving the 
goals of tax relief and open 
space preservation, and it 
explores some of their sec- 
ondary impacts especially 
those concerning tax 
incidence. 


Rodgers, Gordon K. 
Recreation in Natural Envi- 
ronments: An Examination 
of Impacts and the Concept 
of Carrying Capacity. York 
University, Faculty of Envi- 
ronmental Studies (4700 
Keele St., Downsview, Ont. 
M3J 2R2), 1975. 116 pp. 
Unpublished major paper; 
check with the Faculty’s 
Resources Centre. 


Sargent, Frederic O. Rural 
Environmental Planning. 
American Society of Plan- 
ning Officials (1313 East 
Sixtieth St., Chicago, IL 
60637), 1976. Paperback, 
199 pp. $7.00. 


See Chapter 10, “Rural Rec- 
reation Planning”, pages 
115-117, and Appendix 3, 
“Proposed Lakeshore Recre- 
ation Site Evaluation Sys- 
tem”. The book is anno- 
tated further in 1.3 
Characteristics of Environ- 
mental Planning. 


Stuart, D.G. Impacts of 
Large Recreational Devel- 
opments Upon Semi-Primi- 
tive Environments: The 
Gallatin Canyon Case 
Study. Montana State Uni- 
versity, Center for Interdis- 
ciplinary Studies (Bozeman, 
MT 59715), June 1974. 

128 pp. 


Information Resources 


Primitive environments are 
defined as roadless areas 
which have wilderness-level 
recreation but no more; 
semi-primitive environ- 
ments have somewhat more 
development (e.g. a few 
roads, some logging, the odd 
house). The study invento- 
ried and monitored several 
key components (e.g. land, 
air, water, vegetation, and 
wildlife) during the develop- 
ment of the Big Sky ski re- 
sort. The resort generated 
considerable development 
with significant environ- 
mental changes and con- 
flicts. See also: Lassey, 
above; and Gallatin Canyon 
Study Team, The Gallatin 
Area: A Summary Report 
(Bozeman, Montana: Mon- 
tana State University, Co- 
operative Extension Service, 
Bulletin 344, February 
1974), 37 pp. 


Theberge, John B., “Ecolog- 
ical Planning in National 
Parks,” in McBoyle, G.R. 
and Sommerville E. (eds.). 
Canada’s Natural Environ- 
ment: Essays in Applied 
Geography. Toronto: Me- 
thuen, 1976. Paperback, 
264 pp. $8.95. 


Examines the need for an 
ecological approach in the 
planning of national parks, 
looks critically at existing 
practice guided by Parks 
Canada’s National and His- 
toric Parks Branch System 
Planning Manual (1971), 
and suggests better ecologi- 
cal methods. 


Toronto Field Naturalists 
Club. Toronto the Green. 
The Club (1164 Broadview 
Ave., Toronto M4K 285), 
1976. 42 pp. 


A survey of natural areas, 
and to some extent recrea- 
tion opportunities, in Met- 
ropolitan Toronto. A good 
example of the kind of 
project possible for citizens’ 
groups (see also the case 
study in 5.8 Public 
Participation). 


Toyne, P. Recreation and 
Environment. London, Ont.: 
Macmillan Education Ltd., 
1974. 42 pp. 


A basic introduction to rec- 
reation demand and supply. 


University of Guelph, Cen- 
tre for Resources Develop- 
ment. Planning for Urban 
Recreational Open Space: 
Toward Community Specific 
Standards. Toronto: Minis- 
try of Housing, Local Plan- 
ning Policy Branch, 1976. 
Available from Government 
of Ontario Bookstore (880 
Bay St., Toronto M7A 1N8), 
$3.00, cheque payable to 
Treasurer of Ontario. 


The major question ad- 
dressed in this study (pre- 
pared by J.R. Wrights, 
W.M. Braithwaite and R.R. 
Forster) was whether plan- 
ning initiatives at the mu- 
nicipal level, in concert with 
current provincial guidelines 
and standards in Ontario, 
were adequate to provide 
recreational open space of 
the proper amount, kind 
and location to meet the 
needs of urban communi- 
ties. The report, addressed 
mainly to planners and 
managers of urban recrea- 
tional open space and focus- 
ing heavily on residential- 
related urban open space, 
deals with two planning sit- 
uations: established neigh- 
bourhoods and newly devel- 
oping areas, primarily in 
medium-sized cities and 
towns. Current planning ap- 
proaches inadequately ad- 
dress the critical relation- 
ship between the physical 
design of urban recreational 
open spaces and the func- 
tions they are intended to 
serve, the complex diversity 
of urban needs involved, the 
conservation function of 
open space, and public par- 
ticipation. The report out- 
lines strategies for public in- 
volvement in the 
recreational planning pro- 
cess, identifies biophysical 
resources deserving consid- 
eration, proposes a series of 
investigations to assess rec- 
reational demand, and ad- 
vocates a “community-spe- 
cific standards” approach 
for use by each community 
in determining and meeting 
its recreational open space 
requirements. 


Wall, G. and Wright, C. The 
Environmental Impact of 
Outdoor Recreation. Uni- 
versity of Waterloo, Dept. of 
Geography (Waterloo, Ont. 
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H2L 2G1), Publication Se- 
ries No. 11, 1977. Paper- 
back, 69 pp. $5.00. 


A review of the physical and 
ecological impacts of out- 
door recreation. Chapters 
cover geology, soils, vegeta- 
tion, water quality, wildlife 
and air. Application of re- 
search is discussed with ref- 
erence to carrying capacity, 
planning and site 
management. 


Whyte, William H. The 
Last Landscape. Garden 
City, NY: Anchor Books, 
1970. Paperback, 428 pp. 
$2.75. 


The “Last Landscape” is in 
the metropolitan area where 
so many people live and will 
live. The quality and livabil- 
ity of future urban environ- 
ments will depend a great 
deal on the way open space 
is handled. Part One of this 
book takes up the political 
realities of open space (the 
people planning the way it 
is to be used vs. the people 
who own and control it, and 
the rich communities vs. the 
poor ones) and the main 
tools for securing open 
space. Part Two discusses 
the planning of such spaces 
— the approach that uses 
open space chiefly as a 
means for shaping the plan- 
ner’s plans vs. the view that 
open space planning should 
take its cue from the pat- 
terns of nature itself. The 
English greenbelt experi- 
ence is examined. Part 
Three turns to urban devel- 
opment and open space and 
their reciprocal relationship. 
Cluster development and 
new towns are assessed. 
Part Four is about the land- 
scape itself while Part Five 
covers landscape design and 
density questions. 


_ Wilkes, Brian D., “The 


Myth of the Non-Consump- 
tive User”, Canadian Field 
Naturalist, Vol. 9, No. 4, 
1977, pp. 343-349. 


Points out that large groups 
of recreationists are con- 
sumptive along spatial, tem- 
poral and physical dimen- 
sions. New directions in the 
planning of outdoor recrea- 
tion settings are discussed. 


Wilkinson, Paul F. 
Environmental Impact of 
Outdoor Recreation and 
Tourism. Vance Bibliogra- 
phies (P.O. Box 229, Monti- 
cello, IL 61856), August 
1978. 90 pp. $9.00. 


An extensive unannotated 
listing of 887 sources cover- 
ing general references, eco- 
nomic, ecological/physical, 
phsychological and social 
impacts and their analysis. 
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4.7 Energy Projects 


Traditionally Canada, with its cold climate and 
great distances, has been among the most en- 
ergy-intensive countries in the world (see Figure 
2.41 in 2.7 Energy). The Canadian community 
of today consumes proportionately even more 
energy than in the past. Per capita energy con- 
sumption, which was fairly steady up to World 
War II, doubled in the past 30 years. Sudden in- 
creases in energy costs have slowed the rate of 
growth of energy consumption somewhat and 
they have triggered new concerted efforts to in- 
crease the supply. Energy projects — pipelines, 
hydroelectric dams, oil and gas explorations and 
recovery, nuclear and coal-fired power plants, 
uranium and coal mines — are now in the fore- 
front of public attention, consuming huge 
amounts of capital and posing new environmen- 
tal threats. 


One way or another most of the pollution of 
land, air and water can be linked to energy use. 
“Thermal pollution”, human activity adding 
heat to the environment, is completely due to 
energy use. Radioactivity, once attributable 
mainly to weapons testing and medical proce- 
dures as well as to natural sources, increasingly 
comes from energy use. Automobiles burning 
gasoline are the prime source of air pollution. 
Now the exploitation of energy resources, to- 
gether with processing and transport, have be- 
come an additional environmental concern. 


Energy projects have certain characteristics 
that make environmental planning extra diffi- 


cult (Wilbanks and Calzonetti). Numerous alter- 


natives to a proposed facility often exist, in 
terms of both type and location. A given energy 
supply system — coal, hydroelectric, petroleum, 
nuclear — typically is fragmented institutionally 
from extraction and processing to distribution, 
sale and regulation. Many of the key issues cen- 
tre on the characteristics and capabilities of 
technologies. Proposals are often highly techni- 
cal, aggravating encounters between technical- 
fix proponents and skeptical opponents. Energy 
supply decisions are also characterized by great 
uncertainty — dubious demand forecasts, 
sharply differing estimates of supply, promises 


of unproven technology, shifting costs often out- 


side local control, ambiguous and changeable 
regulatory requirements, and a volatile political 
and public-opinion climate. Creating further 
pressure on planners and decision-makers is the 
urgent need to act and the high risk of making 
large mistakes, sometimes with irretrievable 
consequences. 
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The main categories of energy projects in Can- 
ada are coal, petroleum, nuclear and hydroelec- 
tric. While bringing obvious benefits, each cre- 
ates environmental concerns especially at a time 
when economic conditions favour the loosening 
of environmental controls. 


Coal. Canadian coal systems are based on sur- 
face mining, mainly in the western provinces, 
and underground mining, predominant in Al- 
tantic Canada but becoming more common in 
the West. Coal, much of it imported, presently 
accounts for approximately 10% of the nation’s 
energy supply but this has been projected to in- 
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crease significantly as electricity becomes the 
backbone of the economy. Electric utilities and 
steel mills are the principal users. In both pro- 
duction and use, coal development can have 
substantial environmental impacts, among 
them: 


Land surface degradation. In strip and con- 
tour mining, topsoil is lost, often disappear- 
ing to the bottom of dug-out strips. Erosion 
and siltation of nearby streams can also be 
significant problems. Reclamation, through 
grading and seeding, is not always successful. 
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Regeneration of vegetation may be slow, per- 
haps even impossible if the overburden, once 
in such close proximity to the coal, has be- 
come too acidic to support plant growth. 


Stream contamination. Pyrite (FeS,) entering 
the water that passes through a coal mine 
creates a dilute acid. Contamination of local 
drainage systems can result from subsequent 
leakage of the acid from the mine, mine tail- 
ings and waste dumps. This problem is more 
troublesome in the Atlantic provinces where 
the coal has a higher sulfur content. Coal pro- 
duction and processing plants may also gen- 
erate contaminated process waters which fur- 
ther threaten local water quality. 


Air pollution. Depending on the chemical 
properties of its fuel, a coalfired power plant 
can emit large quantities of air pollutants: 
sulfur dioxides, nitrogen oxides, carbon mo- 
noxide and particulates. While particulate 
emissions from boiler stacks can be reduced 
by electrostatic precipitators, there is no ef- 
fective way of removing sulfur dioxide and ni- 
trogen gases. Disposal of the solid waste ema- 
nating from the scrubber comprises a further 
environmental problem. Waste dumps, stock- 
piles at shipping docks or at industrial sites, 
and the cross-country transport of coal in 
open-top railway cars are all further sources 
of airborne pollutants. 


Increased use of coal, replacing depleted sup- 
plies of oil and natural gas, raises substantial en- 
vironmental concerns, on two fronts. The first is 
more air pollution, not just in immediate prox- 
imity to the pollutor but extending over large 
distances. A substantial proportion of the Cana- 
dian population lives downwind from the huge 
urban-industrial complex of north-central 
United States (see Figure 2.16 in 2.2 Climate 
and Human Settlement) where massive shifts 
to coal-burning plants, possibly using high- 
sulfur fuel, is contemplated. The second concern 
is the higher carbon dioxide levels that consid- 
erably increased burning of coal could create (see 
2.2 Climate) with potentially dire consequences 
for global climate and climate-dependent 
human activities such as agriculture. 


Petroleum. Exploration, extraction, well-head 

or mine-face processing, transport of raw mate- 

rials, refining, transport of finished products 

(pipelines are covered in 4.5 Transportation) 

and their use, present a number of environmen- 
tal problems from local to global scales. 
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Land surface disturbance. The significance of 
this problem depends on the area in which 
exploration and production are being carried 
out. Potential environmental impacts in 
permafrost areas have been well publicized: 
long-term scarring of Arctic landscapes; dis- 
turbance of vulnerable northern ecosystems 
by interference with breeding or migration; 
loss of vegetation and habitats; changes in 
watercourses; and the warming of tundra 
soils and melting of ice which could lead to 
accelerated erosion of topsoil as well as sag- 
ging of pipeline foundations. In boreal forest 
areas clearing for seismic lines can have a se- 
vere effect. According to Energy, Mines and 
Resources Canada, the Alberta petroleum in- 
dustry cut more forest in 1971 than the forest 
industries did. In the exploitation of tar sands 
in western Canada, hundreds of square kilo- 
metres of forested land will be dug up and 
rearranged. 


Water pollution. The most pervasive impact 
of petroleum development is the heavy pollu- 
tion of water through blow-outs, leaks and 
spills. Over two million tons of heavy petro- 
leum products reach the ocean each year 
from normal ocean shipping operations, off- 
shore drilling and oil production, accidental 
spills, port and industrial activities, and oil- 
polluted rivers. Water pollution is a serious li- 
ability in northern Canada because it is diffi- 
cult to prevent blow-outs in permafrost areas 
and because Arctic ecosystems are very sensi- 
tive. Another water pollution hazard associ- 
ated with oil extraction is the considerable 
amounts of brine produced; ineffective dis- 
posal can lead to contamination of ground 
and surface water. 


Solid wastes. Disposal of solid wastes is an- 
other difficult-to-solve problem (see 4.3 Solid 
and Hazardous Wastes). The magnitude and 
dispersed nature of petroleum exploration 
and production complicate cleanup opera- 
tions. For example, it is estimated that for 
each barrel of oil recovered in the tar sands, 
three to five tons of material will have to be 
dug up, processed and disposed of. 


Air pollution. Sources of air pollution in pe- 
troleum development include burning unusa- 
ble oil in waste pits (a practice common to 
small operations where reinjecting the oil 
into underground reservoirs is not economi- 
cally feasible), refining processes and power 
generation. The mix and quantity of pollu- 
tants will vary with the type of oil but the 
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main pollutants are nitrogen oxides, sulfur 
oxides and hydrocarbons. 


Natural gas is by far the least environmentally 
damaging of the fossil fuel alternatives (if we ex- 
clude the liquifying of natural gas, which carries 
high environmental risk). Natural gas extrac- 
tion is similar in many ways to the process for 
oil (often both fuels are taken from the same 
well) so that the environmental impacts related 
to oil production are applicable here. After pro- 
cessing, the gas is transported under high pres- 
sure in pipelines with minimal risk and land dis- 
ruption (provided that restoration of disturbed 
lands is carefully done). Combustion of the gas 
causes only minor amounts of air pollution from 
carbon monoxide and nitrogen oxides although 
it may present water quality problems as a re- 
sult of thermal discharges. 


Nuclear. The nuclear fuel cycle, compared with 
fossil fuel systems, causes less land disruption, 
air pollution and water pollution (except for 
thermal effects, which can be considerable). But 
nuclear power has a unique characteristic that 
sets it apart from other energy sources and cre- 
ates unusual environmental planning and politi- 
cal problems: it emits radioactivity and creates 
radioactively contaminated wastes, both high 
and low level (“‘level” measures penetrating 
power of radiation, not its toxicity). Radioactiv- 
ity is of concern because biologically it can be 
highly toxic, accumulates in food chains, has the 
potential for causing damage on a large scale 
and long into the future, and carries unknown 
genetic risks (see 2.2 Radiation). 
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Figure 4.10 The CANDU Fuel Cycle 
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The environmental hazards posed by nuclear 
energy involve all aspects of the nuclear fuel cy- 
cle: mining of uranium, milling and refining the 
ore, generating power and disposing of wastes. 


Extraction. Two main hazards are associated 
with surface and underground uranium min- 
ing operations. The first is drainage or leach- 
ing of radioactive material from the mine into 
nearby streams. Usually surface and ground- 
waters in areas of uranium deposits have a 
locally high “background” of radioactivity; 
this natural condition could become a serious 
problem if there is uncontrolled leaching 
from tailing areas or improper on-site water 
management. The second hazard is exposure 
of workers to radon emissions. Lung cancer 
rates among uranium mine workers exceed 
the rate for the total male population. 


Milling separates the uranium ore from ex- 
cess rock and other material and concentrates 
the ore to produce “‘yellowcake”’. In the pro- 
cess some radiation is released to the air and 
a small amount of radioactive liquid and solid 
waste is produced. Waste materials from both 
mining and milling, if carelessly discarded, 
can be carried into water supplies or become 
hazardous to nearby populations. Radioac- 
tively contaminated wastes have been used 
as fill material on land for urban develop- 
ment, with disastrous consequences. 


Refining. Air pollution can become a problem 
when the ore is further refined to uranium 
hexafluoride (for export to countries using 
UF; in light-water reactors). This now occurs 
at only five locations in the world, one of 
them the Eldorado Nuclear Ltd plant in Port 
Hope, Ontario. Two additional plants, one in 
Ontario and another at Warman near Saska- 
toon, are proposed. Special measures are re- 
quired to contain the chemically active fluor- 
ide and to reduce fluoride emissions that can 
be harmful to plants and livestock. 


Generating power. Nuclear power plants are 
presently confined to Ontario, Quebec and 
New Brunswick (see the map, Figure 2.13 in 
2.2 Radiation). The Canadian nuclear power 
program relies on the CANDU heavy-water 
moderated reactor system. Use of heavy 
water enables reactors to be fueled with natu- 
ral material rather than the enriched ura- 
nium required by the more common light- 
water reactor, thereby avoiding the substan- 
tial hazards of fuel reprocessing. What will 
happen when Canada’s natural uranium sup- 
plies are depleted, however, remains in doubt 


Selected Activities 


(reprocessing of spent fuels or use of the 
“breeder” reactor bring high environmental 
risks). During operation, refueling and main- 
tenance of nuclear reactors, environmental 
problems may arise. Radioactive and other 
toxic gases together with radioactive liquid 
may be discharged although to date CANDU 
reactors have had few problems in this re- 
gard; they emit very small amounts of radio- 
activity, no more than 5% of natural levels. 
The question of nuclear accidents remains 
speculative and contentious. Although their 
probability may be exceedingly low (it is ar- 
guable whether probability can even be cal- 
culated since no major accidents have yet oc- 
curred), the associated risk is very high. 


Waste storage and disposal. The principal 
problem associated with nuclear power is 
that no proven method exists for safe perma- 
nent long-term disposal of reactor wastes. 
Such wastes are being stored for subsequent 
transfer to a permanent facility in Canada, 
whose location is yet to be determined. Shal- 
low-land burial of low-level wastes has been 
suggested but experience elsewhere, espe- 
cially in the United States, raises serious con- 
cern over possible health and environmental 
consequences (National Research Council). A 
further problem of waste disposal involves 
the shutdown or “decommissioning” of nu- 
clear facilities which, given the long half-lives 
of some of the nuclides, require perpetual 
care and may remove permanently the af- 
fected areas from human occupation and use. 
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Figure 4.11 Management of Irradiated Fuel 


Source: Ontario Hydro, The Management of Irradiated Fuel in Ontario. Volume 1, 
A Review (Toronto: Ontario Hydré, 1977). Cited in: Robert J. Uffen, “Let's go slowly 
On a nuclear power program until we've solved waste problems” Science Forum 59, 


Vol. 10, No. 5, Oct. 1977. 


Hydroelectric. Unlike other energy systems, 
hydroelectric power does not directly introduce 


pollutants into the environment. Its adverse im- 


pacts result from alterations to the environ- 
ment, primarily at dam and reservoir sites. 


Ecological and cultural disruption. Damming 


of a river has both long and short-term eco- 
logical and cultural effects, many of which 


are irreversible and difficult to predict. Reser- 


voirs have flooded valuable arable land as 
well as the highest-capability moose, elk and 
deer winter range (British Columbia offers 
examples). People and nonhuman life have 
been dislocated as a result. If the reservoir 
floods large areas of forested land, the sub- 
merged vegetation may reduce the oxygen 
content and lower the productivity of the 


with fish migration and spawning. Upstream 


migration can be assisted somewhat by fish 


ladders but downstream migration presents a 


more serious problem since the fish have to 
go through the turbines where they may be 
killed by machinery or changes in pressure. 
Perhaps the most drastic changes to aquatic 


life are the variations in flow rates caused by 
the installation. Some hydroelectric facilities 


are used as peaking plants, i.e. they are kept 
in reserve and drawn on when demand is 
high. Water levels fluctuate greatly, causing 
erosion and possibly damaging or disrupting 
shallow water and shoreline habitat and 
spawning areas. 


Scenic degradation. The conditions necessary 


for a dam site often coincide with the condi- 
tions creating a “scenic resource”. Dams are 


aquatic ecosystem for some time. The dam it- 
self and subsequent changes in water temper- 
ature and chemistry are likely to interfere 
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usually built in narrow canyons or gorges 
with swift, tumultuous rivers — also perceived 
as most scenic. Sometimes wild rivers are lost 
and with them go ever-rarer wilderness 
amenities and recreational potential. 


Electric power transmission. Recently, the 
possible deleterious environmental effects of 
proposed and existing high-voltage alternating 
current electric power transmission lines have 
become contentious public and political issues 
(Miller and Kaufman). 


Effects of location, construction and 
maintenance. Included here are the occupa- 
tion of land (often forested or agricultural), 
the clearing of land within the right-of-way, 
soil compaction and other construction dam- 
age, maintenance of the right-of-way (which 
may involve use of herbicides), clearing and 
maintaining access roads, changes in drain- 
age patterns, interference with agriculture 
due to tower structures, disruption of other 
patterns of human activity, and changes to 
habitats. 


Visual impacts. Towers and transmission 
lines are capable of creating major intrusions 
into the visual landscapes they affect (see 3.5 
Scenic Areas) with subsequent loss of aes- 
thetic quality. 


Safety hazards. These include the danger of 
electric shock from transformer stations and 
power lines (the “flashover” effect, or break- 
down of air between the line and a conduct- 
ing object, possibly leading to lethal current 
flow). 


Corona effects. This refers to the breakdown 
of air as an insulator near the line when the 
field at the conductor surface exceeds the die- 
lectric. Unlike flashover, the breakdown is 
only in the near vicinity of the line and does 
not provide a pathway for current flow to an- 
other conductor. Corona occurs mainly in 
rainy or foggy weather. Its most obvious ef- 
fects are audible noise and TV or radio inter- 
ference. A further corona effect is the genera- 
tion of chemical oxidants, mainly ozone. 


Electric and magnetic effects. Of concern 
beyond the immediate vicinity of the conduc- 
tors, possible direct biological effects on hu- 
man and nonhuman life (birds and fish are 
particularly sensitive to even weak electric 
and magnetic fields), induced shock, effects 
on cardiac pacemakers and spark discharges. 
Considerable controversy surrounds this 
question (compare Miller and Kaufman with 
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Young). Generally, the scientific evidence 
does not support the contention that electric 
and magnetic fields associated with current 
levels of electric power transmission produce 
significant adverse effects; but that has not 
substantially diminished the concern. 


Major energy projects aimed at delivering an ar- 
ray of benefits — positive contributions to the 
local/regional/national economy, improved en- 
ergy supply, increased employment, reduction 
in regional disparity, and so on — may also bring 
environmental social and economic costs. And, 
while benefits are often widespread and longer- 
term, the accompanying costs or negative so- 
cial/community impacts are local and immedi- 
ate. Severity of these impacts depends on a 
number of factors among them the nature of the 
project, how quickly it is introduced, how much 
lead time is available to prepare for it, size of the 
population affected, level of local employment, 
capacity and condition of local services and fa- 
cilities, and planning capability. Rate of growth 
induced by the energy project appears to be sig- 
nificant in predicting its impacts on land use, 
housing, community facilities and services, mu- 
nicipal fiscal position and resident’s lifestyle. 
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Figure 4.12 Employment and Population Added by 
Construction of a 2250 MW Coal-fired Electric Generat- 
ing Plant 


Source: U.S. Dept. of Housing and Urban Development, Office of Community Plan- 
ning and Development. Rapid Growth from Energy Projects: Ideas for State and 
Local Action, A Program Guide (Washington, D.C.: HUD, 1976) 


Coping with “boomtown development” and 
managing the consequent growth is a formida- 
ble problem for impacted communities (see Na- 
tional Association of Counties and U.S. Dept. of 
Housing and Urban Development). Helping 
them respond effectively ought to be considered 
a “cost” of energy projects that deserves to be 
internalized by their proponents and shared by 
those who will benefit. 
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Case Study 72 

British Columbia’s 

Northeast Coal Study 

Submitted by Ray Crook, 

Environment and Land Use Committee 
Secretariat 


In 1976 the Cabinet’s Coal Committee initiated 
a major investigation into the feasibility of 
large-scale coal exploitation in northeastern 
B.C. Various coal-mining operations are being 
promoted by the private-sector; for its part the 
Province is considering major capital invest- 
ments to provide trunk highway and railway ac- 
cess to the Northeast Coal Block and it is devel- 
oping a new resource town. The Ministry of 
Economic Development, designated the lead 
agency, established five interagency sub-com- 
mittees to conduct necessary investigations: 
Transportation; Townsite/Community Devel- 
opment; Manpower; Coal Resources; and Envi- 
ronment and Land Use. 


The Environment and Land Use Sub-commit- 
tee is chaired by the Secretariat of another 
committee of Cabinet, the Environment and 
Land Use Committee. The E.L.U.C. Secretariat 
has co-opted representatives from various pro- 
vincial and federal agencies for the sub-commit- 
tee including the Resource Analysis Branch, 
Water Investigations Branch, B.C. Forest Ser- 
vice, Fish and Wildlife Branch, Heritage Con- 
servation Branch, Land Management Branch, 
Mines Reclamation Group, Canadian Wildlife 
Service and Inland Waters Directorate. The 
sub-committee, drawing on a special $2.7 mil- 
lion warrant, has also hired numerous contract 
staff in various resource fields to supplement 
regular government personnel for the purpose of 
carrying out the sub-committee’s environmental 
program. 


Three primary functions have occupied the sub- 
committee. The first has been to gather baseline 
environmental data (usually at 1:50 000) over 
an area exceeding 50 000 km?. Inventory sectors 
include climate, terrain soils, vegetation, water 
quality, air quality, hydrology, fisheries, big 
game, aquatic migratory birds, outdoor recrea- 
tion, aesthetics and heritage resources. Second, 
the sub-committee has assessed the environ- 
mental impacts of major publicly funded pro- 
jects (a trunk highway, a railway, a resource 
town) required as infra-structural support for 
the coal mines. The sub-committee has handled 
these environmental assessments internally, 
working closely with the design engineers from 
other sub-committees. Although there was little 
public involvement, the results were published 
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in the sub-committee’s report, Northeast Coal 
Study — Preliminary Environmental Report on 
Proposed Transportation Links and Townsites, 
May 1977 (see Case Study 68 in 4.5 Transporta- 
tion). The third (unofficial) function of the sub- 
committee has been to provide a regional envi- 
ronmental perspective in the Province’s evalua- 
tion of a wide range of other developments, 
proposed for the Northeast Coal Block, for 
which formal provincial EIA guidelines are ap- 
plicable. These include coal-related projects 
(nine open pit coal mines, two underground 
mines, coal washing plants, and extensive spur 
resource road and spur rail networks) and others 
(a hydro-electric power project and a natural 
gas pipeline). Coal-related developments are 
subject to E.L.U.C. Guidelines for Coal Devel- 
opment while E.L.U.C. Guidelines for Linear 
Development apply to the gas pipeline (see 5.7 
Regulation and Review). The hydro prject must 
conform to guidelines agreed between E.L.U.C. 
and the B.C. Hydro and Power Authority. 


The sub-committee’s baseline data have pro- 
vided a regional framework within which pro- 
vincial reviewers can evaluate various site-spe- 
cific projects. Moreover, the sub-committee’s 
technical staff has been heavily involved in re- 
views because of its exceptional expertise in the 
Northeast Coal Block. 


Refer to: 

Biophysical Soil Resources and Land Evalua- 
tion of the Northeast Coal Study Area. 
1976-1977, March 1978. 68 pp. Free. Annotated 
in 2.4 Soil/Soil Capability. 


Visual Resources of the Northeast Coal Study 
Area, 1976-1977. December 1977. 104 pp. + 
app. Free. Annotated in 3.5 Scenic Areas. 


Outdoor Recreation Resources of the Northeast 
Coal Study Area, 1976-1977. December 1977. 

71 pp. + app. Free. Annotated in 4.6 
Recreation. 


Vegetation Resources of the Northeast Coal 
Study Area, 1976-1977. March 1978. 45 pp. Free. 
Annotated in 2.5 Forests. 


Wildlife Resources of the Northeast Coal Study 
Area, 1976-1977. 58 pp. Free. Annotated in 2.6 
Wildlife and Fish. 


Heritage Resources of the Northeast Coal Study 
Area, 1976. 


Northeast Coal Study ... Preliminary Environ- 
mental Report, March 1977. 141 pp. + app. Vic- 
toria: Queen’s Printer, $8.00. 
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Northeast Coal Study, Preliminary Feasibility 
Report on Townsite/Community Development 
and Conceptual Plan, Tumbler Ridge, North- 
east Sector, B.C. March 1978. 168 pp. See Case 
Study 59 in 4.2 Urbanisation, and Case Study 
86 in 5.4 Plans. 


Guidelines for Coal Development. March 1976. 
33 pp. Free. Annotated in 5.7 Regulation and 
Review. 


Contact: 

Ray Crook 

Environment and Land Use Committee 
Secretariat 

Parliament Buildings 

Victoria, B.C. V8V 1X4 


Case Study 73 

Ontario Hydro’s Social/ 
Community Studies Program 
Submitted by John Walker, 
Ontario Hydro 


One of Ontario Hydro’s concerns is the impact 
its generating facilities have on communities 
near the station sites. Community impact is 
taken to mean any change imposed on a com- 
munity’s social or economic situation as it pres- 
ently exists, as it would otherwise develop or as 
it was previously planned. In the evaluation of 
community impacts Ontario Hydro takes ac- 
count of a range of socio-economic factors: pop- 
ulation, employment and economic base, hous- 
ing and property values, transportation, public 
works, parks and recreation, educational facili- 
* ties, health and safety, social services, social as- 
pects, lifestyle and culture, community and re- 
gional planning, and municipal administration 
and finance. Construction and operation of Hy- 
dro facilities affect the social and economic 
structure of neighbouring communities in a va- 
riety of ways. The influx of relocated workers 
and some families results in increased demands 
on local housing, consumer goods and various 
services. Other social and economic effects may 
be caused by greater demands on the local la- 
bour supply, Hydro labour relations, local pur- 
chases of materials and services by the project, 
the traffic it generates, and payment of grants- 
in-lieu of taxes. 


Ontario Hydro’s policy is that communities 
should not be required to shoulder the burden of 
these impacts and a procedure has been devel- 
oped to determine them. It begins at the initial 
site selection stage and continues through the 
construction and commissioning stages to full 
operation of the facility. Hydro negotiates com- 
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munity impact agreements with municipalities 
to establish its liability for impact costs during 
the life of the project and to provide sufficient 
financial assistance to municipal governments 
affected. The funds are also used for planning 
studies and a community monitoring program 
during the construction and initial operating 
periods. 

Hydro’s approach to community impact, 
through specific studies, has been evolving; so- 
cial impacts are acknowledged to need further 
development. Community impact agreements 
are relatively new. The first was signed in 1977 
with the Town of Newcastle concerning the 
Darlington Nuclear Generating Station, the sec- 
ond was recently negotiated for the Atikokan 
Station, and the third is in the final negotiating 
stages for the Wesleyville Station. The munici- 
palities concerned seem satisfied with the im- 
pact assessment process but it remains to be 
seen how successful the agreements will be. 
Both would appear to have application in other 
situations where major projects are being 
considered. 


Refer to: 

Ontario Hydro, Socio-Economic Factors: Sub- 
mission to the Royal Commission on Electric 
Power Planning with Respect to the Public In- 
formation Hearings, revised February 1977, 

20 pp., free from Ontario Hydro. An example of 
a recent community impact study is: Proctor 
and Redfern Ltd., Marmion Lake Generating 
Station, Community Impact Study. Phase I Re- 
port, January 1976, 60 pp. + app. 


Contact: 

Dr. J.K. Dobson 

Section Head 

Social and Community Studies 
Site Planning Dept. 

Route & Site Selection Division 
Ontario Hydro 

700 University Ave. 

Toronto, Ont. M5G 1X6 

(416) 592-3962 


John H. Walker 

Senior Community Studies Planner 
Site Planning Dept. 

Route & Site Selection Division 
Ontario Hydro 

700 University Ave. 

Toronto, Ont. M5G 1X6 

(416) 592-3962 
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Information Resources 


See also: 

2.2 Radiation 

2.7 Energy 

5.5 Environmental 
Impact Assessment 


Alexander, Tom, “A Promis- 
ing Try at Environmental 
Detente for Coal”, Fortune, 
13 February 1978, 

pp. 94-102. 


Describes the National Coal 
Policy Project which 
brought together 30 envi- 
ronmentalists and 30 repre- 
sentatives of coal-mining 
and coal-using industries in 
an attempt, apparently suc- 
cessful, to work out the en- 
vironmental problems ac- 
companying the mining, 
transport, burning and con- 
servation of coal. See Case 
Study 62 in 4.4 Resource 
Development. 


Aikin, A.M., Harrison, J.M. 
and Hare, F.K. The Man- 
agement of Canada’s Nu- 
clear Waste. Dept. of Ener- 
gy, Mines and Resources 
(Ottawa K1A 0EF4), August 
1977. Paperback, 63 pp. 
Free. 

Annotated in 2.2 Radiation. 
See also: C.R. Phillips and 
H.L. Pai, “Environmental 
Impact of Radioactive 
Waste Management in the 
Nuclear Industry”, Water, 
Air and Soil Pollution, Vol. 
8, No. 2, June 1977 (the au- 
thors are professors at the 
University of Toronto); On- 
tario Hydro, below; H.Y. 
Tammemagi, Geological 
Disposal of Radioactive 
Wastes — The Canadian De- 
velopment Program, Atomic 
Energy of Canada Ltd. (275 
Slater St., Ottawa 

K1A 084), May 1976; Peter 
J. Dyn, Managing Nuclear 
Wastes, AECL Special Pub- 
lication, 1975; Lydia Dotto, 
“Nuclear Wastes: The De- 
bate is Heating Up”, Globe 
and Mail, 3 January 1978, 
p. 4, and Jeff Carruthers, 
“Ontario, Ottawa agree on 
plan for storing of spent nu- 
clear fuel”, Globe and Mail, 
6 June 1978, which describes 
the two government’s agree- 
ment for phase one of a 25- 
year “waste management 
development program”, 
finding an acceptable dis- 
posal site. 


Batelle — Pacific Northwest 
Laboratories. A Technique 
for Environmental Decision 
Making Using Quantified 


Social and Aesthetic Values. 


Washington, DC: U.S. 
Atomic Energy Commis- 
sion, 1974. 109 pp. + app. 
Available from National 
Technical Information Ser- 
vice (5285 Port Royal Rd., 
Springfield VA 22161), 
BNWL-1787, $9.50. 


Reports the results of the 
first of four phases of a 
study of social/economic/ 
environmental tradeoffs in 
the analysis of nuclear plant 
siting options, and presents 
a method for combining so- 
cial and techno-economic 
values. The technique re- 
quires that community 
judgements be measured on 
the same plant design crite- 
ria that are independently 
quantified by experts on a 
technical basis; social values 
are used as a weighing fac- 
tor for techno-economic val- 
ues. Eight sets of criteria, 
determined to be significant 
in analyzing nuclear plant 
options, were examined: 
economics, water quality, 
air quality, plant and ani- 
mal life, cultural and recrea- 
tional, health and safety, 
aesthetics and land use. The 
last two were examined 
more closely in an attempt 
to derive methods for quan- 
tifying these effects. Such a 
method was developed for 
aesthetic impacts, and occu- 
pied 40% of the text. Land 
use, it was concluded, could 
be eliminated as a selection 
criterion by deriving suita- 
bility and compatability 
from the other seven 
factors. 


Bay of Fundy Tidal Power, 
Environmental Assessment 
Panel. Draft Guidelines. En- 
vironment Canada, Federal 
Environmental Assessment 
Review Office (Ottawa 

K1A 0H8), April 1978. 
French and English. 43 pp. 


Guidelines for preparation 
of an Environmental Im- 
pact Statement for the 
Fundy Tidal Power Project. 
See also: S.L. Hold et al., 
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Environmental Considera- 
tions of a Fundy Tidal 
Power Project, Acadia Uni- 
versity Institute (Acadia 
University, Wolfville, N.S.), 
Publication No. 28, 1977, 
pp. 71-81. 


Beall, S.E. et al. Assessment 
of the Environmental Im- 
pact of Alternative Energy 
Sources. 1974. 134 pp. Na- 
tional Technical Informa- 
tion Service (5285 Port 
Royal Rd., Springfield, VA 
22161), ONRL-5024/PSP, 
$6.00. 


Berkshire County Regional 
Planning Commission. 
Evaluation of Power Facili- 
ties: A Reviewer’s 
Handbook. Berkshire Coun- 
ty, Mass.: The Commission, 
1974. 378 pp. Available from 
National Technical Infor- 
mation Service (5285 Port 
Royal Rd., Springfield, VA 
22161), PB-239 221, $10.25. 
Covers environmental, 
physical, social, economic 
and fiscal impacts in detail. 


Clark, B.D. et al. 
Assessment of Major Indus- 
trial Applications, A 
Manual. Scottish Develop- 
ment Dept. (New St. An- 
drews House, Edinburgh, 
Scotland), 1976. 170 pp. £2. 


The impetus for the study 
resulting in this manual was 
North Sea oil development 
and subsequent problems in 
Scotland. Annotated further 
in 5.5 Environmental Im- 
pact Assessment. 


“Coastal Energy Impact 
Program, Project Assess- 
ments and Environmental 
Impact Statements: Envi- 
ronmental Guidelines for 
Preparation”, Federal 
Register, Vol. 42, No. 171, 2 
September 1977, pp. 44 400- 
44 404. 

Annotated in 3.4 Marine 
Coastal Zone. 


Coleman, B. A Bibliography 
of the Social Effects of Nu- 
clear Power (1945-1973). 
B.C. Hydro and Power Au- 
thority, Policy and Long- 
Term Planning Unit (4 400 
W. Saanich, Victoria, B.C.), 
1974. 188 pp. 


Conseil consultatif de l’envi- 
ronnement. Implications en- 
vironnementales et sécurt- 
taires de l’usine d’eau 


lourde La Prade. Le Conseil 
consultatif de l’environne- 
ment (1020, Saint-Augustin, 
Québec, Qué. G1R 4Z4), 
décembre 1977. 


The Quebec government 
agency’s study of the envi- 
ronmental and safety impli- 
cations of the La Prade 
heavy water plant. 


Eichholz, G.G. 
Environmental Aspects of 
Nuclear Power. Ann Arbor, 
MN: Ann Arbor Science 
Publishers, 1976. Hardcover, 
683 pp. 


Describes the state-of-the- 
art in nuclear power plant 
design and operation, power 
plant siting and environ- 
mental dispersion of radio- 
active effluent. Each chap- 
ter includes a 
comprehensive list of 
references. 


Flowers, Sir Brian. Royal 
Commission on Environ- 
mental Pollution, Sixth Re- 
port. Nuclear Power and the 
Environment. London, Eng- 
land: Her Majesty’s 
Stationery Office, Septem- 
ber 1976. 


The Flowers report provides 
a clear and accurate review, 
in layman’s language, of sci- 
entific principles, major is- 
sues, alternative energy 
strategies, control arrange- 
ments, safety of nuclear 
power, and problems relat- 
ing to reactor choice. It dis- 
cusses security and safe- 
guarding of fuels, fuel 
reprocessing and radioactive 
waste management. Two of 
its 50 recommendations are 
of particular interest: 


There should be no com- 
mitment to a large pro- 
gramme of nuclear fission 
power until it has been 
demonstrated beyond rea- 
sonable doubt that a me- 
thod exists to ensure the 
safe containment of long- 
lived highly radioactive 
waste for the indefinite 
future. 

The dangers of the cre- 
ation of plutonium in 
large quantities in condi- 
tions of increasing world 
unrest are genuine and 
serious. We should not 
rely for energy supply on a 
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process that produces 
such a hazardous sub- 
stance as plutonium un- 
less there is no reasonable 
alternative. 


Fowler, John M. Energy 
and the Environment. To- 
ronto: McGraw-Hill, 1975. 
Paperback, 496 pp. $9.50. 


A readable comprehensive 
discussion of the complex 
energy and environment is- 
sues and policy choices 
many countries face today. 
The book is supplemented 
by five appendices which 
cover more deeply the na- 
ture of energy and energy 
development. 


Futures Group. A Technol- 
ogy Assessment of Geother- 
mal Energy Resources 
Development. 1975. 500 pp. 
Available from U.S. Govern- 
ment Printing Office (Supt. 
of Documents, Washington, 
DC 20402), NSF-RA-X-75- 
011, $6.00 + 25% outside 
U.S.A. 


Suggests the potential en- 
ergy futures for geothermal 
energy in the U.S. and 
makes evaluations and rec- 
ommendations. See also: 
U.S. Energy Research and 
Development Administra- 
tion, Geothermal Resources: 
A Bibliography, TID 3354- 
R1, 1976, 300 pp, available 
from National Technical In- 
formation Service (5285 
Port Royal Rd., Springfield, 
VA 22161), $16.25. And, 
more specifically on envi- 
ronmental impacts: U.S. 
Dept. of the Interior, Fish 
and Wildlife Service, 
Geothermal Handbook 
(Washington, DC: ERDA, 
1976), 194 pp.; contact U.S. 
Dept. of Energy (Washing- 
ton, DC 20545). 


Galibois, Gaston. La traver- 
sée des Laurentides Mon- 
tréalaises par les lignes de 
transport de la Baie James. 
Association of Consulting 
Engineers of Canada (130 
Albert St., Suite 616, Ot- 
tawa K1P 5G4), 1976. 30 pp. 


Paper presented to the 
Association’s “Environment 
IT” conference in Montreal 
in September 1976 by the 
Director of Environment for 
Hydro Quebec, on the envi- 
ronmental aspects of a high- 
voltage overhead transmis- 
sion line. 
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Gartner Lee Associates Ltd. 
Hydrogeologic Implications 
of Power Line Right-of-Way 
Construction and Mainte- 
nance Practices: A Review 
for Ontario Hydro. Ontario 
Hydro, Route and Site Se- 
lection Division (700 Uni- 
versity Ave., Toronto 

M5dG 1X6), May 1978. 

15 pp. 


Graf-Webster, E. et al. 
Resource and Land Investi- 
gations (RALI) Program: 
Methodologies for Environ- 
mental Analysis. Volume 
IIT: Power Plant Siting. Mi- 
tre Corporation (1820 Dol- 
ley Madison Blvd., McLean, 
VA 22101), 1974. 460 pp. 


Commissioned by the U.S. 
Geological Survey (12201 
Sunrise Valley Drive, Re- 
ston, VA 22092), this exten- 
sive report reviews methods 
used to select environmen- 
tally suitable and techni- 
cally feasible sites for the lo- 
cation of steam electric 
power plants, primarily fos- 
sil-fueled and nuclear. In- 
cluded is a 311 page anno- 
tated bibliography on 
power-plant siting methods, 
environmental/economic/ 
engineering/technical/ 
institutional factors affect- 
ing site selection, and mod- 
els and case studies of actual 
sitings. Volume I addresses 
methods for performing en- 
vironmental assessment in 
general while Volume II 
treats methods for the selec- 
tion of environmentally 
suitable corridors for utility 
lines (see Holberger). 


The Guardian. Windscale: 
A Summary of the Evidence 
and the Argument. 
Guardian Newspapers Ltd. 
(119 Farrington Road, Lon- 
don, England ECIR 3ER), 
1978. Paperback. 107 pp. 


In October 1976, a radioac- 
tive leak occurred at British 
Nuclear Fuel Limited’s nu- 
clear reprocessing facility at 
Windscale on Engiand’s 
northwest coast. Eight 
months later the govern- 
ment appointed Mr. Justice 
Parker to conduct a public 
inquiry, including public 
hearings, and to make rec- 
ommendations on whether 
proposed expansion of the 
Windscale facility should 
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proceed. Principal concerns 
were safety, environmental 
and health effects and com- 
munity impacts. This book 
documents newspaper cov- 
erage of the inquiry which 
concluded that the project 
environmentally is the best 
way to handle nuclear 
waste. 


Hill, Philip G. Power Gener- 
ation: Resources, Hazards, 
Technology and Costs. Cam- 
bridge, MA: MIT Press, 
1977. Hardcover, 480 pp. 
$19.95. 


Holberger, R. et al. 
Resource and Land Investi- 
gations (RALI) Program: 
Considerations in Evaluat- 
ing Utility Line Proposals. 
Mitre Corporation (1820 
Dolley Madison Blvd., 
McLean, VA 22101), 1975. 
Availability uncertain. 


Prepared for the U.S. De- 
partment of the Interior, 
Bureau of Land Manage- 
ment (Washington, DC 
20240), this extensive docu- 
ment covers a wide range of 
considerations in evaluating 
the location of a proposed 
utility line and its probable 
environmental impacts (“u- 
tility line” includes lines 
that transmit electric power 
both overhead and under- 
ground, as well as pipelines 
through which energy com- 
modities of all types flow). 
The principal environmen- 
tal factors and technical var- 
iables are analyzed in 
depth; legal requirements 
are then summarized, mul- 
tiple use of corridors is ad- 
dressed, and case studies il- 
lustrating methods are 
presented. Part of a 3- 
volume series (see 
Graf-Webster). 


Karam, R.A. and Morgan, 
Karl Z. (eds.). 
Environmental Impact of 
Nuclear Power Plants. New 
York: Pergamon Press, 
1976. Hardcover, 546 pp. 
$38.50. 


Proceedings of a conference 
at Georgia Insitute of Tech- 
nology, November 1974, or- 
ganized under six headings: 
plant site selection; ecology; 
radioactive waste and ther- 
mal pollution; standards 


and guidelines in the prepa- 
ration of environmental im- 
pact statements (including a 
paper on social impacts); 
cost-benefit analysis; and 
impact studies of various 
power sources. 


Lehmann, E.J. Thermal 
Pollution. Part I: Control 
Techniques and General 
Studies. Part IT: Biological 
Effects. Part IIT: Hydrology 
and Hydrodynamics. April 
1977. Available from Na- 
tional Technical Informa- 
tion Service (5285 Port 
Royal Road, Springfield, 
VA 22151), PS-77/0184/ 
OCCS, PS-77/0185/7CCS 
and PS-77/0186/5CCS. 
$25.00 per Part. 


MacLaren Atlantic Ltd. et 
al. Comparison of Environ- 
mental Factors Relating to 
Alternative Sites for a Nu- 
clear Generating Station. 
New Brunswick Dept. of the 
Environment (P.O. Box 
6000, Fredericton, N.B. 

E3B 5H1), May 1974. 22 pp. 


Relates to the Point Le- 
preau nuclear power plant 
(two 600 MW CANDU unit) 
now under construction. See 
also the report of the Fed- 
eral Environmental Assess- 
ment Panel, May 1975, 
available from Environment 
Canada, Federal Environ- 
mental Assessment Review 
Office (Ottawa K1A 0H8). 


MacLaren, James F. Ltd. 
Environmental Assessment 
of the Proposed Elliot Lake 
Uranium Mines Expansion. 
MacLaren (435 MeNicoll 
Ave., Willowdale, Ont. 
M2H 2R8), 1978. 4 volumes. 


Prepared for the mining 
companies as the technical 
basis for extended public 
hearings. See especially Vol. 
3, Community Assessment, 
and Vol. 4, Environmental 
Assessment. Contact the 
Environmental Assessment 
Board (1 St. Clair Ave. W., 
Toronto, M4V 1J7) for in- 
formation on the hearings. 


McLaren, James F. Ltd. 
Wesleyuville Generating Sta- 
tion: Community Impacts. 
Ontario Hydro (700 Univer- 
sity Ave., Toronto 

M5G 1X6), April 1977. 


Ontario Hydro is construct- 
ing a large oil-fired power 
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generating facility at Wes- 
leyville on the north shore 
of Lake Ontario east of Osh- 
awa. This report evaluates 
various impacts of the con- 
struction and operation of 
the facility in terms of popu- 
lation, employment and eco- 
nomics, water supply and 
sewerage systems, housing, 
“community services” (edu- 
cation, health, solid wste 
management, recreation, 
etc.) and municipal finance. 


Miller, Morton W. and 
Kaufman, Gary E., “High 
Voltage Overhead”, Science 
Forum, Jan/Feb 1978, 

pp. 6-15, 32-36. 

After overviewing the possi- 
ble impacts of transmission 
lines on the environment, 
this article concentrates on 
effects associated with elec- 
tric and magnetic fields be- 
yond the immediate vicinity 
of the conductors. From a 
review of the extensive re- 
search on this subject the 
authors conclude: “Neither 
animal and plant experi- 
mentation nor clinical stud- 
ies nor 25 years experience 
with operating EHV trans- 
mission lines have to-date 
provided convincing evi- 
dence for a harmful effect of 
exposure to electric and 
magnetic fields associated 
with transmission lines, in 
spite of numerous attempts 
to find such effects. Like- 
wise, on a biophysical basis 
one would have no reason to 
expect there to be effects”. 


Myhra, David, “Energy De- 
velopment”, Practicing 
Planner (American Insti- 
tute of Planners), Sept. 1970, 
pp. 12-19. 


Describes two examples of 
communities dealing with 
social and economic impacts 
of energy projects: Colstrip, 
Montana, where the Mon- 
tana Power Company is 
building a new community 
associated with coal mining 
and electric power genera- 
tors; and Skagit County, 
Washington, where the 
Puget Sound Power and 
Light Company has negoti- 
ated a unique “construction 
impact payments agree- 
ment” with the local 
government. 


National Association of 
Counties. Case Studies on 
Energy Impacts. No. 2: Con- 
trolling Boomtown Develop- 
ment, Sweetwater and Vinta 
Counties, Wyoming. The 
Association (1735 New York 
Ave., Washington, DC 
20006), Jan. 1976. 43 pp. 
One of a series of case stud- 
ies on counties that have 
been or will be affected by 
energy projects. Sweetwater 
County is a coal-rich area 
which saw its population 
double from 1971 to 1976 as 
a result of opening of a 

2500 MW power plant and 
associated industrial 
growth. Neighbouring Vinta 
County has become a bed- 
room community for Sweet- 
water’s industrial and min- 
ing workers. In both cases 
preparation for growth was 
inadequate but valuable ex- 
perience, documented here, 
was accumulated. See also: 
Mary K. Duff and John S. 
Gilmore, Boom Town 
Growth Management, Uni- 
versity of Denver Research 
Institute (University of 
Denver, Denver, CO 80210), 
1975, 200 pp. + app., 
$15.00. 


Noyes, Robert (ed.). 
Offshore and Underground 
Power Plants. Noyes Data 
Corp. (Mill Road and Grand 
Ave., Park Ridge, NJ 
07656), 1977. 309 pp. $4.20. 
Explores the potential, tech- 
nology, costs and environ- 
mental considerations of 
fossil-fuel and nuclear power 
plants located offshore or 
underground. 


Ontario Hydro. 
Generation-Environmental. 
Ontario Hydro (700 Univer- 
sity Ave., Toronto 

M5G 1X6), March 1976. 

61 pp. Socio-Economic 
Factors, 1976, revised 1977. 
20 pp. Free. 


Submissions to the Royal 
Commission on Electric 
Power Planning (14 Carlton 
St., 7th Floor, Toronto 

M5B 1K5). The first report 
discusses: the development 
of environmental studies 
and environmental assess- 
ment for Hydro projects; ra- 
dioactive emissions from nu- 
clear generating stations; 
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non-radioactive aspects of 
nuclear fossil and heavy 
water plants; and (briefly) 
environmental effects of hy- 
droelectric power develop- 
ment. The second report 
outlines Hydro’s “Commu- 
nity Impact” study ap- 
proach (see Case Study 73). 


Ontario Hydro. 500 kV 
Transmission Line Right-of- 
Way, Bradley-Georgetown 
Environmental Report. On- 
tario Hydro (Public Rela- 
tions Division, 700 Univer- 
sity Ave., Toronto 

M5G 1X6), n.d. (about 
1976). Three volumes. 


Three-volume report on the 
environmental effects of a 
proposed overhead trans- 
mission line including exam- 
ination and comparison of 
alternatives. A summary 
volume is available free 
from Ontario Hydro. Vol- 
umes 1 and 2, comprising 
the complete environmental 
report, are available at $5.00 
per set from the Govern- 
ment of Ontario Bookstore 
(880 Bay St., Toronto 

M7A 1N8), cheque payable 
to Treasurer of Ontario. 


Ontario Hydro. Living and 
Working Under Extra- 
High-Voltage Power Lines. 
Ontario Hydro, Community 
Relations Dept. (700 Uni- 
versity Ave., Toronto 

M5dG 1X6), n.d. Foldout. 


Introduces Hydro’s Demon- 
stration Centre located di- 
rectly under the 500 kV line 
at Essa, near Barrie. At the 
Centre, Hydro duplicates 
conditions that could be en- 
countered by people work- 
ing under such lines. Dem- 
onstrations are conducted, 
for groups on request, on 
such topics as electric fields 
under EHV lines, effects on 
farm operations, ways of 
grounding vehicles, TV and 
radio reception, etc. Two 
other booklets available 
from Hydro are Extra High 
Voltage on Agricultural 
Lands and Working Under 
Extra High Voltage Trans- 
mission Lines. 

Ontario Hydro. North 
Channel Environmental 


Assessment. Ontario Hydro 
(700 University Ave., To- 


ronto M5G 1X6), June 1978. 


85 pp. + app. 


Hydro proposes develop- 
ment of an “energy centre” 
on the North Channel of 
Lake Huron between Thes- 
salon and Blind River. The 
1 600 ha site is to accommo- 
date future generation 
(whether coal-fired or nu- 
clear is not yet known) and 
heavy water facilities with 
associated transmission 
lines. The environmental as- 
sessment covers the need for 
an energy centre site and 
transmission routes, project 
requirements, public in- 
volvement, energy centre 
site selection, transmission 
band selection, comparison 
of alternative site and band 
systems, and proposals. Ap- 
pendices include a submis- 
sion from a local citizens 
committee (organized by 
Hydro to contribute to the 
site selection process, ensure 
that community interests 
were fully considered and 
that people were adequately 
informed, and to continue as 
a working group during the 
design and construction 
phases), the existing site en- 
vironment and criteria for 
site selection. 


Ontario Hydro. Proposal for 
Atikokan Generating 
Station. Ontario Hydro (700 
University Ave., Toronto 
M5G 1X6), May 1977. 


This document describes 
the proposed coal-fired 

800 MW generating station 
in northwestern Ontario. 
Chapters describe: the need 
for the project; the site, the 
proposed facilities, man- 
power requirements, envi- 
ronmental control systems 
and contingency plans; reg- 
ulatory and legal require- 
ments including environ- 
mental assessment; the 
existing environment; envi- 
ronmental effects during 
construction; environmental 
effects during operation; al- 
ternatives; and the public 
participation program. 


Ontario Hydro. The Man- 
agement of Irradiated Fuel 
in Ontario. Volume I, A 
Review. Ontario Hydro (700 
University Ave., Toronto 
M5dG 1X6), 1977. 
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Pennsylvania Power & 
Light Co. A Monitoring 
Study of Community Im- 
pacts for the Susquehanna 
Steam Electric Station. The 
Company, Community Af- 
fairs (Allentown, PA), June 
1976. 66 pp. Free. 


The Company decided to set 
up a procedure which would 
collect pertinent informa- 
tion on the impacts on the 
people and communities af- 
fected, of the construction 
and subsequent operation of 
its 2100 MW nuclear power 
plant. Expected social im- 
pacts — an influx of con- 
struction workers, disrup- 
tion of community and 
school systems, heavy use of 
hospital and other services, 
severe effect on the local 
housing market — have not 
occurred although there 
were social problems in the 
initial construction phase. 
The monitoring study 
sought to get at the longer- 
term impacts during plant 
operation; this report sets 
up the information gather- 
ing and updating process. 
Rimberg, David. Utilization 
of Waste Heat from Power 
Plants. Noyes Data Corpo- 
ration (Mill Road at Grand 
Ave., Park Ridge, NJ 
07656), 1974. 175 pp. $18.00. 


Royal Commission on Elec- 
tric Power Planning. A Race 
Against Time. Toronto: The 
Commission, Sept. 1978. 

227 pp. Available from the 
Ontario Government Book- 
store (880 Bay St., Toronto 
M7A 1N8), $5.00, cheque 
payable to Treasurer of On- 
tario. Summary available 
free from the Royal Com- 
mission (14 Carlton St., 7th 
Floor, Toronto M5B 1K5). 


The Porter Commission’s 
interim report on nuclear 
power. It concludes: electric- 
ity demand will probably 
grow at 4% per year to the 
year 2000 (historically, it 
has been over 7%); some ex- 
pansion of bulk power gen- 
eration is needed before 
then; nuclear power has a 
role to play in that expan- 
sion (Ontario now has 

3800 MW of installed oper- 
ating nuclear power, ac- 
counting for 27% of total 
electrical energy generated 


in the province); the 
CANDU reactor is reason- 
ably safe; a way will be 
found to dispose of radwaste 
safely and in an environ- 
mentally, socially and tech- 
nically acceptable manner; 
new nuclear stations to the 
year 2000 will require capi- 
tal outlays of $25 to 60 bil- 
lion, which makes capital 
availability a major con- 
straint on a nuclear future; 
a flexible mix of options is 
required to meet Ontario’s 
diverse nees; no more than 
three additional nuclear sta- 
tions are needed to the year 
2000; and the regulation of 
nuclear power should be an 
open public process, includ- 
ing environmental 
assessment. 


Royal Commission on Elec- 
tric Power Planning. Our 
Energy Options. Toronto: 
The Commission, 1978. 
Available from Ontario Gov- 
ernment Bookstore (880 
Bay St. Toronto M7A 1N8), 
$2.00, cheque payable to 
Treasurer of Ontario. 


Seven papers examine vari- 
ous aspects of electric power 
planning: efficient use of en- 
ergy; environmental and 
health issues; alternative 
power generation technolo- 
gies; nuclear energy; fuels 
and power generation; bulk 
transmission; and the soci- 
o-economic significance of 
electric power policy. 


Sagan, Leonard A. (ed.). 
Human and Ecologic Effects 
of Nuclear Power Plants. 
Springfield, Ill.: Charles C. 
Thomas, 1974. Hardcover, 
536 pp. $34.50. 


Intended as a comprehen- 
sive introduction to nuclear 
power for the interested lay- 
man and a reference for the 
technical expert. 14 papers 
cover: generation and man- 
agement of radioactivity (re- 
actor design, standards for 
radioactive emissions, power 
reactor siting in the United 
States, control of radioac- 
tive wastes in nuclear plant 
operation, accidental releas- 
es, shipment of radioactive 
materials, fuel reprocessing, 
high-level waste and breeder 


227 


reactors); and ecological ef- 
fects of nuclear generation 
(effects of radioactive emis- 
sions and thermal discharg- 
es, human radiation expo- 
sure, genetic damage and 
long-lived isotopes from nu- 
clear power production). 


Schiefer, K. and Eedy, W., 
“Environmental Studies for 
Wreck Cove”, International 
Water Power and Dam 
Construction, Vol. 30, No. 1, 
1978, pp. 31-38. 


Refers to the environmental 
assessment of the Wreck 
Cove hydroelectric project 
in northern Cape Breton, 
Nova Scotia. 


Scientists Institute for Pub- 
lic Information. Nuclear 
Power, Economics and the 
Environment. SIPI (355 
Lexington Ave., New York, 
NY 10017), 1977. $2.00. 


Sheridan College of Applied 
Arts and Technology, Re- 
search Centre. Public Atti- 
tudes Concerning a Possible 
Energy Centre Site Along 
the North Channel of Lake 
Huron. Ontario Hydro, 
Route and Site Selection 
Division (700 University 
Ave., Toronto M5G 1X6), 
Nov. 1977. 62 pp. 


This study measured public 
attitudes toward the possi- 
ble development of an “en- 
ergy centre” (nuclear or 
coal-fired plant, maybe a 
heavy water plant). Support 
for the proposal varied from 
about three-quarters to less 
than half of the respon- 
dents, a decline over the 
past two years. Underlying 
the support are expected 
economic benefits while 
concern is based on poten- 
tial environmental effects. 
Public support for nuclear 
power also declined slightly. 
On the other hand, more 
people now support controls 
on household and industrial 
use of energy. 


Stanford Research Insti- 
tute. Energy Development: 
The Environmental Trade- 
offs. Volumes 1-4. Washing- 
ton, D.C.: U.S. Environ- 
mental Protection Agency, 
1975. Available from Na- 
tional Technical Informa- 
tion Service (5285 Port 
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Royal Rd., Springfield, VA 
22161). Vol. 1, $4.00; Vol. 2, 
$6.00; Vol. 3, $4.50; Vol. 4, 
$6.00. 


Examines the environmen- 
tal and social impact trade- 
offs among three options to 
increase U.S. domestic en- 
ergy supply — coal, oil and 
gas. Volume 1 summarizes 
the other three volumes. 
Volumes 2 presents the en- 
vironmental trade-off analy- 
sis. Volume 3 investigates 
the relative environmental 
impacts of oil spills in ten 
proposed offshore continen- 
tal shelf areas. Volume 4 
consists of background 
papers. 


Uffen, Robert J., “Let’s go 
slowly on a nuclear power 
program until we’ve solved 
waste problems’, Science 
Forum, Vol. 10, No. 5, Octo- 
ber 1977, pp. 3-7. 


The author, Dean of the 
Faculty of Applied Science 
at Queen’s University and 
Vice-Chairman of the board 
of directors of Ontario Hy- 
dro, was chief science advi- 
sor to the federal Cabinet. 
This article reports on his 
research into disposal of 
long-lived radioactive 
wastes from nuclear 
reactors. 


U.K. Department of the En- 
vironment. Nuclear Power 
and the Environment: The 
Government’s Response to 
the Sixth Report of the 
Royal Commission on Enui- 
ronmental Pollution. Lon- 
don, England: Her Majes- 
ty’s Stationary Office, May 
1977. 45 pp. 


The Royal Commission, 
headed by Sir Brian Flow- 
ers, was charged with exam- 
ining the consequences of 
nuclear power in Britain. 
This is the Government’s re- 
sponse to the Commission’s 
recommendations. 


Union of Concerned Scien- 
tists. The Nuclear Fuel Cy- 
cle: A Survey of the Public 
Health, Environmental and 
National Security Effects of 
Nuclear Power. Revised 
Edition. Cambridge, MA: 
MIT Press, 1975. Paper- 
back, 291 pp. $4.95. 
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University of Guelph, Cen- 
tre for Resources Develop- 

ment. Location Hydro. The 
Centre (Guelph, Ont. 

N1G 2W1), n.d., 166 pp. 


A report for Ontario Hydro, 
on how and where to locate 
overhead transmission lines 
to minimize environmental 
impacts. Annotated in 3.5 
Scenic Areas. 


University of Oklahoma, 
Science and Public Policy 
Program. Energy Alterna- 
tives: A Comparative 
Analysis. Washington, DC: 
Council on Environmental 
Quality, May 1975. 661 pp. 
Available from U.S. Govern- 
ment Printing Office (Supt. 
of Documents, Washington, 
DC 20402), Stock No. 041- 
011-00025-4, $7.45 + 25% 
outside U.S.A. 


This report, aimed at con- 
tributing to the develop- 
ment of methods for envi- 
ronmental impact 
assessment of energy alter- 
natives, describes and ana- 
lyzes in detail eleven “en- 
ergy resource systems”: 
coal, oil shale, crude oil, nat- 
ural gas, tar sands, nuclear 
energy (fission), nuclear en- 
ergy (fusion), geothermal 
energy, hydroelectric, or- 
ganic waste and solar. Sub- 
sequent chapters cover elec- 
tric power generation, 
energy consumption, proce- 
dures for comparing the res- 
iduals, energy efficiencies 
and economic costs of en- 
ergy alternatives. 


U.S. Council on Environ- 
mental Quality. Energy and 
Environment. The Council 
(722 Jackson Place NW, 
Washington, DC 20036), 
1973. 58 pp. 


A brief comparative analysis 
of the environmental effects 
of four alternative energy 
systems -— coal, oil, gas and 
nuclear fission. The report 
also examines the implica- 
tions of tighter environmen- 
tal controls and concludes, 
“Internalizing the costs of 
environmental control 
should stimulate use of en- 
ergy systems that are the 
least damaging to the envi- 
ronment... Not only with 
the system mix change, but 
depending on the elasticity 


of demand, the rate of in- 
crease in total energy use 
may be reduced”. 


U.S. Dept. of Energy, “Cool- 
ing Waters”. DOE Film Li- 
brary (P.O. Box 62, Oak 
Ridge, Tenn.). Free loan (a- 
vailability in Canada 
uncertain). 


A 26-minute colour film de- 
scribing government-spon- 
sored research to assess 
environmental effects of 
electric power generation. 


U.S. Dept. of Housing and 
Urban Development, Office 
of Community Planning 
and Development. Rapid 
Growth from Energy Pro- 
Jects: Ideas for State and 
Local Action, A Program 
Guide. HUD (Washington, 
DC 20410), 1976. 59 pp. 
Free. 


This useful report deals 
with how to manage growth 
when an area is suddenly af- 
fected by a major energy 
project — a new generating 
station, a mine, an off-shore 
oil facility, a port, a refinery, 
etc. It indicates what the 
community impacts of en- 
ergy projects are likely to 
be, shares ideas for action 
among affected communi- 
ties based on actual experi- 
ence drawn from U.S. case 
studies, and points out 
sources of information and 
assistance. 


U.S. Energy Research and 
Development Agency. 
Stimulation of Geothermal 
Energy Sources. Washing- 
ton, DC: ERDA, n.d. 52 pp. 
Available from National 
Technical Information Ser- 
vice (5285 Port Royal Rd., 
Springfield, VA 22161), 
ERDA-37/PSP, $4.50. 


U.S. Nuclear Regulatory 
Commission. Preparation of 
Environmental Reports for 
Nuclear Power Stations. 
The Commission (Washing- 
ton, DC 20555), 1975. 77 pp. 


Sets out in detail the stan- 
dard format and content of 
such environmental reports. 


Warden, Geoff. Black Pits 
and Vanishing Hills — Coal 


Information Resources 


Development in British 
Columbia. B.C. Wildlife 
Federation (17633 — 57th 
Ave., Surrey, B.C. 

V8S 1G9), 1976. 


The overall impacts of coal 
mining, oriented to the 
layperson. 


Warren, Betty. The Energy 
and Environment Bibliogra- 
phy. Revised Edition. 
Friends of the Earth Foun- 
dation (124 Spear St., San 
Francisco, CA 94105), 1978. 
100 pp. $3.50. 


Wilbanks, Thomas J. and 
Calzonetti, Frank. Locating 
Noxious Energy Supply 
Facilities. University of 
Oklahoma, Dept of Geogra- 
phy and Science and Public 
Policy Program (Norman, 
Oklahoma), April 1976. 

33 pp. 

Energy supply facilities are 
viewed as “noxious” because 
they may have potentially 
catastrophic or chronic long- 
term impacts, compete for 
scarce resources and disrupt 
quality of life. Citing the 
theory and experience of lo- 
cating such facilities, the au- 
thors show how the associ- 
ated problems basically 
differ in other ways, then 
examine means of resolving 
locational conflicts using re- 
ward, legitimacy and, espe- 
cially, information (rather 
than coercion, expertise or 
reference to higher-order 
needs). See also: Wilbanks 
and Calzonetti, Informa- 
tion, Uncertainty and the 
Location of New Energy 
Supply Facilities, April 
1976. 


Young, Louise B. Power 
over People. London: Ox- 
ford University Press, 1973. 
Paperback, 234 pp. $3.50. 


A controversial book (the 
back cover shows the author 
standing under a 765-kV 
power line and holding two 
fluorescent bulbs that are 
lighted solely by the intense 
electric field present). Fo- 
cuses on the alleged hazards 
of high-voltage electric 
power transmission. See also 
Louise B. Young, “Danger: 
High Voltage”, Science 
Forum, Voi. 20, No. 4, May 
1978. 
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5. Environmental 
Planning/Management 


Environmental Planning/Management 


Management implies giving direction and con- 
trol to human affairs. Planning, as one compo- 
nent of management, is pervasive throughout 
management processes. 


_ This chapter begins by locating the planning 
function in a management framework, within 
and among organizations. The six sections that 
follow provide an overview of selected sets of 
planning/management initiatives accompanied 
by case studies and information sources. The 
last section discusses public participation and 
the special role it plays in environmental plan- 
ning and management. 


A Management Framework 


5.1 Environmental Planning in 
a Management Framework 


Though necessary, environmental planning is 
not a sufficient condition for the optimal en- 
hancement of environmental capacity and qual- 
ity. Environmental concern must extend 
throughout the management process. 


Planning 


Controlling Organizing 


Directing dea 


Figure 5.1 The Management Process 


The classic view of management divides it into 
four related functions: 


Planning: formulating objectives to 
achieve goals in accord- 
ance with available re- 
sources, and devising and 
selecting from among al- 


ternative courses of action. 


Organizing: grouping activities, estab- 
lishing authority relation- 
ships and providing 
necessary coordination. 


Directing: providing leadership and 
guidance, mobilizing and 
motivating, maintaining 
communication, and en- 
suring accountability. 


Controlling: evaluating accomplish- 
ments against plans, and 
correcting performance 
and plans accordingly. 


The planning activity takes place throughout 
and among organizations. Planning within an 
organization occurs at three levels (adapted 
from Anthony): 


Strategic level. The top; concern with deter- 
mining the ends, with goals and policies, and 
with the availability and use of resources 
needed to achieve goals. The job of the coun- 
cil, the Cabinet, board of directors, etc. 


Administrative level. The middle; concern 
with devising means, with organizing pro- 
grams to see that goals are achieved. The job 
of senior managers. 


Operational level. The bottom; concern with 
effectuating programs, with carrying out spe- 
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The world moves into the 
future as a result of deci- 
sions, not as a result of 
plans. Plans are significant 
only insofar as they affect 
decisions. Planning may be 
defined in such a way that it 
is part of the total decision- 
making process; but if it is 
not part of a dectston-mak- 
ing process, it ts a bag of 
wind, a piece of paper, and 
worthless diagrams. 
Kenneth Boulding 
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cific tasks effectively (according to the de- 
fined objectives) and efficiently (maximum 
output for given input). The job of 
supervisors. 


The planning function includes (a) the prepara- 
tion of strategic plans, with due recognition of 
plans of other organizations, as the framework 
for (b) the formulation of various tactical plans 
to guide specific implementing actions, with 
both kinds of planning closely related to (c) 
control including monitoring of planned and un- 
planned outcomes. Policies combine the plan- 
ning and control functions. A policy is a broad 
guiding decision applied to a class of decisions 
expected to occur or recur in the future. It is in- 
tended to ensure that certain decisions of the or- 
ganization (a municipal government, for exam- 
ple) adhere as closely as possible to its 
objectives. 


Information from 
monitoring of the : 
from outside 


current environ- th HGEt 
mental condition a pAlb 


| 


Environmental 
Issues 


Pressure 


«Professional 
concerns 


Public > 
concerns 


The perceived 
current environ- 
mental condition 


The desired future 
environment 


The unconstrained 
future 


Problem 


definition 


Available > | Paley options | Regional and |! 
jurisdic- provincial pol- | 
tion, re- icies; other 
sources municipal 
policies 


Feedback for 


Evaluation 

Recommended 
policy corrective 
action 


Selected policy >Monitoring of 
application effectiveness 


and relevance 


Figure 5.2 A Policy Formulation Process 


Source: Reg Lang and Audrey Armour, Oakville Environmental Report: A Case 
Study in Environmental Planning (Toronto: Lang Armour Associates, 1977). 
Reproduced with permission. 
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Attempts to direct public and private actions 
toward a more favourable environmental out- 
come have to reflect the diversity of planning, 
horizontally and vertically, within and among 
organizations. Too often the planner’s efforts 
are restricted to one of the organization’s activi- 
ties — land use controls, for example — or to one 
level, such as the strategic, with primary em- 
phasis on getting a “comprehensive plan” 
adopted. For environmental issues this limited 
approach will seldom be sufficient. For instance, 
even in the rare case where the appropriate de- 
gree of environmental awareness and committ- 
ment has been achieved at the top level of deci- 
sion-making, there is a good possibility that it 
will not filter down to those immediately re- 
sponsible for actions which may degrade specific 
environments — the bulldozer operator whose 
morning’s work unknowingly wipes out a rare 
wildlife habitat (drawing an example from a re- 
cent experience on the Toronto waterfront). 
Field personnel often have considerable discre- 
tion to alter plans as field conditions dictate. 
Environmental capacity, quality and resources 
can easily be lost through default if planners 
and managers forget that plans at one level, in- 
stead of directly guiding implementing action, 
are often merely inputs to more detailed plans, 
right down to preparation for the last action af- 
fecting an environment of concern (e.g. route 
alignments, contractor’s working drawings, 
dozer operator’s grade sheets). Needed is envi- 
ronmental input, worked out with those respon- 
sible for implementation, into each plan along 
the line. Such “activity-sequence planning” can 
be top-down, connecting overall policies to spe- 
cific environmental resources; or it can be bot- 
tom-up beginning with the environment and 
identifying all activities that would affect it ad- 
versely, then attempting to build environmental 
considerations into whatever planning guides 
these activities. 


A further argument can be made: the inade- 
quacy of relying too heavily on environmentally 
oriented land use plans. While the land use 
planner may regard the building of a road or 
construction of new housing project as imple- 
mentation of the overall land use plan, the 
works department or the land developer are 
likely to see their projects as implementation of 
their own plans, to which the land use plan is 
only one among various inputs. Again, se- 
quences of plans and a multiplicity of interests 
are involved. Also worth noting is that creating 
an environmentally sound land use plan, while 
undeniably important, occurs as only an occa- 
sional opportunity. Furthermore, where an area 
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is already “developed”, emphasis switches to 
use — to the organizing, directing and controlling 
of ongoing human activities, and to “manage- 
ment” of the environment. 


Control is the obverse of planning. The control 
function itself, applied to both public and pri- 
vate activities, offers a significant opportunity 
to intervene environmentally. Various incen- 
tives, disincentives (such as penalties for envi- 
ronmental degradation, or publicizing such ac- 
tions) and other control measures are needed to 
minimize environmental losses, to ensure that 
pro-environmental objectives are being 
achieved, and to compensate for the limited pre- 
dictive capability of the environmental planner. 


Monitoring and evaluation are two forms of 
control, though seldom seen as such. They may 
include: 


Pre-action evaluation that subjects specific 
proposals for development or change to rigor- 
ous environmental analysis and public scru- 
tiny for the purpose of identifying and pre- 
venting or mitigating adverse environmental 
effects before commitments to implement- 
ing action become irrevocable. Environmen- 
tal impact assessment (Section 5.5) is an in- 
creasingly common form of pre-action 
evaluation. 


Post-action monitoring, to keep track of 
environmental change whether foreseen or 
not, accompanied by periodic review and 
feedback to trigger off corrective and preven- 
tive action (Section 5.3). 


Monitoring, review, feedback, early warning 
systems and the like, applied to environments of 
concern, are essential for reasons that go beyond 
control. Many organizations are not properly 
managed; much of any environment is not sub- 
ject to any management whatsoever; and natu- 
ral/social systems adapt and change in ways 
that often cannot be foreseen. 


Some municipal governments in Canada and 
numerous governments in the United States are 
organizing their affairs around concepts of 
“growth management” (usually referring to 
population and economic growth). Attitudes to- 
ward growth vary from place to place, as Figure 
5.3 indicates. Increasingly, growth is coming un- 
der critical scrutiny but non-growth has rarely 
been embraced; an acceptable alternative para- 
digm remains to be found. Meanwhile the em- 
phasis is turning to growth management as a 
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deliberate purposeful effort to control or influ- 
ence some or all of the following dimensions of 
growth: 


e Nature and quality (what kind of growth?) 
e Amount (how much growth?) 
e Rate (how fast?) and timing (when?) 


e Geographic location (where?), pattern (distri- 
bution), form (density, arrangement of build- 
ings, etc.) and siting (specific location on the 
ground) 


e Demography (who, what groups?). 


Growth is not 
Growth is necessarily 
desirable desirable 


Control type 
and location 
of growth 


Growth is Facilitate 
inevitable growth 


Growth is not Promote and 
necessarily encourage 
inevitable growth 


Figure53 Contrasting Approaches to Population/ 
and Economic Growth 


More sophisticated growth management takes a 
systems approach, attempting to apply in an 
integrated fashion measures aimed at the fore- 
going aspects of growth. Environmental man- 
agement is a more recent variant on the growth 
management theme, even though it may apply 
under conditions of non-growth. It involves em- 
ploying all available powers affecting the hu- 
man/natural environment with informed fore- 
sight in a coordinated manner in accordance 
with clearly established intent. 


Environmental management, encompassing en- 
vironmental planning, has various components. 
Most of the following are elaborated, with ex- 
amples and information sources, in the rest of 
this chapter. Each has potential for dealing with 
specific environmental problems and concerns. 


Information and monitoring systems as the 
basis for planning, design and management. 


Plans and policies, whether municipal-wide 
(e.g. land use, the municipal budget, energy), 
specific-area (a site plan, for instance) or 
functional (transportation, housing, educa- 
tion, waste disposal, etc.). 


Impact assessment — environmental, social, 
fiscal — comprising a set of new evaluative 
tools becoming available to assist municipal 
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Organizing Directing Controlling 


Environmental Environmental 
data base advisory com- 
Environmentally mittee. 
oriented land Environmental 
use plan. coordinator. 


Environmental Interagency 
components in coordination. 
functional Relating environmental 
plans. assessment to 

Review capa- planning 

bility. 


Political will, Environmental 
committment. policies. 
Accountability Environmental 

for actions impact assessment. 
affecting the Monitoring and 
environment. review. 

Incentives and Capacity-related 
disincentives. development 
Public education. controls. 


Figure 5.4 Selected Environmental Management Opportunities at the Municipal Level 


decision-makers in comprehending more fully 
the consequences of proposed actions. 


Regulation (zoning, by-laws, control of land 
subdivision, regulations protecting trees, 
drainage control, etc.) and review processes 
directed towards proposals from within and 
without the organization. 


Fiscal measures including taxation, economic 
incentives and disincentives. 


Organizational arrangements by which gov- 
ernments can achieve better coordinated and 
more effective direction and control for envi- 
ronmental purposes. 


Participation: actions which open lines of 
communication to and opportunities for di- 
rect involvement of individuals and groups, 
releasing available energies in the communi- 
ty. And education (including demonstration 
projects, information centres, combinations 
of incentive and penalty, etc.) necessary to 
enable effective participation and to achieve 
behavioural, attitude and value change. 


Because environmental problems are interre- 
lated we naturally think of the ultimate ideal 
approach as one that is fully comprehensive and 
integrates all of the foregoing components. But, 
beyond small-scale problems, totally integrated 
action is likely to be impossible. Usually too lit- 
tle will be known about the man-environment 
relations in question; control over actions affect- 
ing the environment of concern is likely to be 
fragmented and, for the concerned agency or in- 
terest, partial at best; and the required total 
commitment is highly improbable, considering 
conflicting interests and demands. “Integra- 
tion” in practical terms, therefore, will mean op- 
erationally relating one initiative — say, a pro- 


gram to protect an environmentally sensitive 
area — to others that directly affect its chances 
of success (such as plans to encourage or control 
development near the E.S.A.), whether within 
the initiating agency’s control or not. Emphasis 
switches from total understanding and control 
to selected systemic action, attempting to gain 
understanding of and control over those key as- 
pects of environmental and institutional sys- 
tems necessary to achieve specific objectives, 
and maintaining ongoing surveillance leading to 
new actions and revised objectives. Under this 
approach “integrated” doesn’t encompass 
everything. It is limited to those things that 
really count, in the given setting and it does not 
emerge all at once. More likely is a 
building-block strategy as one way to proceed 
gradually from immediate problem-response to 
larger sets of initiatives aimed at wider sets of 
environmental problems, at causes and not just 
symptoms, and at preventive as well as correc- 
tive action. 


Problems arise when governments attempt en- 
vironmental management, even in a building- 
block fashion. Four stand out: 


1. Limitations on knowledge and data needed 
for effective management, especially where 
legal processes are involved; and application 
of whatever knowledge does exist. 


2. Clear definition of the objectives justifying 
new environmental management measures 
(which may restrict further the rights of 
property owners, or at least appear to do so). 
Measures backed up by sound information 
and a clear relationship to the public inter- 
est are more likely to survive legal and polit- 
ical challenge. 
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3. Generating in the community the necessary 
demand for and support of environmentally 
oriented action. Environmental problems 
usually cannot await crisis, but they often 
lack an organized vocal constituency to ad- 
vocate their resolution (benefits tend to be 
longer term and diffused while “costs” of 
environmental action are immediate and 
concentrated). 


4. Concern, in environmental management, 
for both environmental quality and environ- 
mental equality. If distributional inequities 
are inherent in the exploitation of resources 
in a market economy, the achievement of 
environmental equality will require funda- 
mental change. Minimizing the inequali- 
ties is in itself a formidable challenge. 


Environmental management is itself only one 
component of the overall process of managing 
the entity in question — municipal governance, 
for example. Environmental management as 
seen here is not intended to supersede or even 
necessarily dominate all other management 
concerns, although from time to time it may as- 
sume major importance. Similarly, environmen- 
tal concerns seldom lead to massive reorganiza- 
tion even though occasionally (as in San Diego 
County, for example) this may happen as envi- 
ronmental management becomes the dominant 
theme of the whole organization. 


The fundamental aim, which can be achieved in 
various ways as the rest of this chapter demon- 
strates, is to bring environmental and accompa- 
nying social considerations prominently into all 
aspects of management. That includes both the 
horizontal and vertical dimensions of the organ- 
ization in question, and it extends to relation- 
ships with other effecting/affected organiza- 
tions and interests in the environments of 
concern. 
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Case Study 74 
Local-Level Difficulties in 
Managing the Environment 


A recent survey of state and local governments 
by the International City Management Associa- 
tion cites five major factors inhibiting local envi- 
ronmental management programs (House): 


1. Local officials have no clear concept of “the 
environment’. Four definitions were offered to 
respondents but no one definition received ma- 
jority support. Officials tended to view it as a 
complex interrelated problem requiring compre- 
hensive long-range solutions, new techniques 
and organizational adjustments. 


2. Environmental needs compete for scarce re- 
sources in local governments. 


3. Proven environmental strategies and tools 
are absent. Sophisticated concepts such as car- 
rying capacity have yet to be translated into op- 
erational terms, and successful managerial tech- 
niques used by some municipalities are not 
being communicated effectively to others. Exist- 
ing tools such as land use controls receive pri- 
mary emphasis because municipalities have lim- 
ited statutory capability for innovation. Even 
where new approaches have been developed, 
lack of staff to use them has been a problem and 
their effectiveness has not been evaluated. 


4. Confusion exists about the roles and respon- 
sibilities among levels of government. Fre- 
quently this results in local frustration or 
inaction. 


5. Local environmental management is in a 
transitional period. Problems are being re-evalu- 
ated, policy re-directed, new strategies selected 
and new resources identified. 


Refer to: 

Peter W. House, The Quest for Completeness: 
Comprehensive Analysis in Environmental 
Planning and Management (Toronto: Lexing- 
ton Books, D.C. Heath, 1976). Annotated in 1.3 
Characteristics of Environmental Planning. 
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Information Resources 


See also: 

1.3 Characteristics of En- 
vironmental Planning 
5.4 Plans 

5.6 Organizational 
Arrangements 

5.7 Regulation and 
Review 


Ackoff, Russell L. A Con- 
cept of Corporate Planning. 
New York: Wiley-Intersci- 
ence, 1970. Hardcover, 

158 pp. $14.75. 


Anthony, Robert N. 
Planning and Control Sys- 
tems: A Framework for 
Analysis. Boston, Mass.: 
Harvard University, Gradu- 
ate School of Business Ad- 
ministration, 1965. Hard- 
cover, 180 pp. $10.00. 


Sets up a three-level 
framework for thinking 
about management plan- 
ning and control systems, 
and shows how to apply it. 
Appendix A.1 provides a 
useful overview of various 
meaning and concepts of 
“management” and Appen- 
dix A.11 does the same for 
“planning* and ‘control’. 


Berry, Brian J.L. and Hor- 
ton, Frank E. Urban Envi- 
ronmental Management: 
Planning for Pollution 
Control. Englewood Cliffs, 
NJ: Prentice-Hall, 1974. 
Hardcover, 425 pp. $14.95. 


Annotated in 1.1 Environ- 
mental Issues. 


Boulding, Kenneth E. “Re- 
flection on Planning: The 
Value of Uncertainty”, 
Technology Review, Oct- 
Nov. 1974. 


Burchell, Robert W. and 
Listokin, David. The Fiscal 
Impact Handbook: Estimat- 
ing Local Costs and Reve- 
nues of Land Development. 
Rutgers University, Center 
for Urban Policy Research 
(Building 4051, Kilmer 
Campus, New Brunswick, 
NJ 08903), 1978. Hardcover, 
542 pp. $20.00. 


Presents methods for pro- 
jecting the costs associated 
with residential and non- 
residential development, 
methods of projecting reve- 
nues, standards for project- 
ing demand for services, and 
estimates of school children 


and persons per dwelling 
unit for predicting future 
population. See also 
Thomas Muller, Fiscal Im- 
pacts of Land Development: 
A Critique of Methods and 
Review of Issues (Urban In- 
stitute, 2100 M St. NW, 
Washington, DC 20007), 
1975, 60 pp, $2.95. 


Carter, S. et al. 
Environmental Manage- 
ment and Local Govern- 
ment. Washington, DC: U.S. 
Environmental Protection 
Agency, 1974. 390 pp. Avail- 
able from U.S. Government 
Printing Office (Supt. of 
Documents, Washington, 
DC 20402), EPA-600/5-73- 
016, $3.00 + 25% outside 
U.S.A. 


Presents and analyzes re- 
sults of a survey of 1 038 
USS. cities, conducted as 
part of an International 
City Management Associa- 
tion project on environmen- 
tal management. The report 
discusses environment as a 
policy issue, environmental 
programs used by cities, fed- 
eral-state involvement in 
local environmental man- 
agement, and problems in 
managing the environment. 


Chevalier, Michel and 
Burns, Tom. A Public Man- 
agement Strategy for Devel- 
opment and Environment. 
Environment Canada, Of- 
fice of the Science Advisor 
(Ottawa K1A 0H8), 1978. 
38 pp. Free. 

A paper on public decision- 
making and management in 
the context of environment 
and development. It focuses 
on the relationships be- 
tween structures, processes 
and techniques of public 
management and their hu- 
man and natural-environ- 
ment consequences. Its dual 
premise is that the theory 
and practice of public man- 
agement must be extended 
to take account of the conse- 
quences of public decision- 
making on man-environ- 
ment relations, and that the 
emerging theory of eco-de- 
velopment must be ex- 
tended to include strategies 
of public planning and deci- 
sion. See also Chevalier and 
Burns, A Field Concept of 
Public Management (Office 
of the Science Advisor, 1977, 
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37 pp., free) which argues 
that, contrary to current 
thinking, bureaucratic ob- 
jectives tend to support and 
build in fragmentation (ver- 
tical rather than horizontal 
integration) and goal con- 
flict. The paper proposes an 
alternative “field perspec- 
tive approach” — “a common 
perspective built across a 
range of bureaucratic level 
and function of the effects 
of individual departmental 
or agency functions and pro- 
grams on larger systems of 
interrelated activity”. 


Eddison, Tony. Local Gov- 
ernment: Management and 
Corporate Planning. Second 
Edition. London, England: 
Leonard Hill Books. 1975. 
Hardcover, £5.00. 


Chapter 2, “About Plan- 
ning”, advocates planning 
as the working context for 
local government. The 
meanings, concept and na- 
ture of planning are exam- 
ined; a systems framework 
is presented for the various 
kinds of planning local gov- 
ernments undertake; An- 
thony’s three levels of stra- 
tegic planning, management 
control and operational con- 
trol are defined; and several 
models of planning are criti- 
qued (pure-rationality mod- 
el, economically rational 
model, sequential-decision 
model, incremental change 
or disjointed-incremental- 
ism model, satisficing mod- 
el, extra-rational model). 
The chapter closes with a 
position statement on local 
government planning, de- 
fined as the “process of pre- 
paring a set of decisions for 
action in the future, di- 
rected at achieving goals by 
optimal means, and of 
learning from the outcome 
about possible new sets of 
decisions and new goals to 
be achieved”’. 


Edmunds, Stahrl and Letey, 
John. Environmental 
Administration. New York: 
McGraw-Hill, 1973. Hard- 
cover, 517 pp. $15.50. 


Environmental administra- 
tion is defined as a concept 
of managing human affairs 
in such a way that biological 


health, diversity and ecolog- 
ical balance will be pre- 
served. It is concerned with 
providing a congruous inter- 
face between nature and hu- 
man activity (nature being 
all the biological processes 
making up the interrela- 
tions of organisms with 
their environment). Sec- 
tions cover the emerging 
problem of environmental 
administration, the ecologi- 
cal system, observing and 
measuring ecological pro- 
cesses, and the implementa- 
tion of programs in environ- 
mental administration. 


Elder, P.S. (ed.). Environ- 
mental Management and 
Public Participation. Cana- 
dian Environmental Law 
Association (One Spadina 
Crescent, Toronto 

M5S 2J5), 1975. Paperback, 
384 pp. $6.00. 


A series of papers on various 
aspects of environmental 
management in Canada, 
from the viewpoints of pub- 
lic participation and the 
law. Annotated further in 
5.8 Public Participation. 


Finkler, Earl et al. Urban 
Non-growth: City Planning 
for People. New York: Prae- 
ger, 1976. Hardcover, 

240 pp. $17.50. 


Ford Foundation. The Art 
of Managing the 
Environment. Ford Founda- 
tion (320 East 43 St., New 
York, NY 10017), Septem- 
ber 1974. 42 pp. Free. 


Case studies of six Regional 
Environmental Manage- 
ment experiments whose 
aim was to solve environ- 
mental problems through 
long-range planning and to 
develop new institutional 
arrangements to improve 
environmental manage- 
ment. The project locations 
were: Erie County, Pennsyl- 
vania; Kaneoke Bay, Ha- 
wali; Seattle, Washington; 
Nashville-Davidson County, 
Tennessee; Vancouver, Brit- 
ish Columbia; and San Die- 
go, California. Annotated 
further in 5.6 Organiza- 
tional Arrangments. 


Friend, J.K. et al. Public 
Planning: The Inter-Corpo- 
rate Dimension. London, 
England: Tavistock Publi- 
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cations, 1974. Hardcover, 
534 pp. $22.50. 


Annotated in 1.3 Character- 
istics of Environmental 
Planning. 


Gleeson, Michael E. et al. 
Urban Growth Manage- 
ment Systems: An 
Evaluation of Policy-Re- 
lated Research. American 
Society of Planning Officials 
(1313 East Sixtieth St., Chi- 
cago, IL 60637), PAS No. 
309 and 310, 1975. 141 pp. 
$12.00. 


A comprehensive analysis 
and summary of recent 
(U.S.) local government 
growth management prac- 
tice, intended to serve as a 
policy guide for communi- 
ties designing their own sys- 
tems. The report overviews 
13 U.S. case studies of oper- 
ating growth management 
systems, analyzes the 
growth management techni- 
ques used and comments on 
the kind of research under- 
taken in developing the sys- 
tems. Environmental man- 
agement was a motivating 
factor in most of the case 
studies, second only to con- 
cern for the provision of 
public services. Four kinds 
of environmental objectives 
were given for the growth 
management systems: to 
prevent or minimize pollu- 
tion, to prevent or manage 
interference with natural re- 
sources, to protect or en- 
hance the aesthetic quality 
or character of a place, and 
to protect the public inter- 
est by balancing private de- 
velopment against resource 
protection. Despite these 
goals the case studies re- 
vealed that the environmen- 
tal analyses used as a basis 
for the design of the growth 
management system were 
weak or nonexistent. The 
authors conclude that more 
guidance is needed regard- 
ing what kinds of studies 
should be undertaken to es- 
tablish environmental goals, 
policies and programs to be 
achieved through a growth 
management system, and 
what kind of monitoring 
and evaluation studies are 
needed to assess the positive 
and negative effects of the 
system. 


Hickling, Allen. Aids to 
Strategic Choice. University 
of British Columbia, Centre 
for Continuing Education 
(Vancouver V6T 1W5), 
1975. 64 pp. $4.00. 


International Reference 
Group on Great Lakes Pol- 
lution from Land Use Activ- 
ities (PLUARG). Environ- 
mental Management Strat- 
egy for the Great Lakes 
System. International Joint 
Commission (100 Ouellette 
Ave., Windsor, Ont. 

N9A 6T3), July 1978. 

173 pp. Free. 


Annotated in 2.3 Water 
Quality. 


Jay, Anthony. Management 
and Machiavelli. Pelican 
Books, 1970. Paperback, 

231 pp. $1.50. 


The author contends that 
management, which is more 
concerned with people than 
with machines, markets, 
products or processes, can 
only be properly understood 
in political terms. Machiav- 
elli (The Prince) is therefore 
a more appropriate guide 
than Peter Drucker. An en- 
tertaining, thoughtful book. 


Koontz, Harold and O’Don- 
nell, Cyril. Principles of 
Management: An Analysis 
of Managerial Functions. 
Fifth Edition. New York: 
McGraw-Hill, 1972. 


One among numerous basic 
books on management. For 
a quick introduction to the 
subject, see: Charles Per- 
row, “The Short and Glori- 
ous History of Organiza- 
tional Theory”, in Kenneth 
N. Wexley and Gary A. 
Yukl, Organizational Beha- 
viour and Industrial 
Psychology (Oxford Univer- 
sity Press, 1975), paperback, 
641 pp. $10.25. A more sub- 
tle viewpoint on 
management is provided by 
Anthony Jay (above). See 
also Koontz and O’Donnell, 
Management: A Book of 
Readings, Third Edition 
(McGraw-Hill, 1972). Other 
useful sources on manage- 
ment are: James M. Bano- 
vetz (ed.), Managing the 
Modern City (International 
City Management Associa- 
tion, 1971); for Canadian 
flavour, W.D.K. Kernaghan 
and A.M. Willms Public Ad- 
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ministration in Canada: Se- 
lected Readings, Second 
Edition (Methuen, 1971); 
Joseph L. Massie, Essentials 
of Management, Second 
Edition (Prentice- Hall, 
1971); and Wexley and 
Yukl, above especially the 
section on organization, 
structure, technology and 
environment. 


Lang, Reg, “Environmental 
Information in a Planning/ 
Management Context”, in 
Rubec, C.D.A. (ed.). 
Applications of Ecological 
(Biophysical) Land Classifi- 
cation in Canada. Environ- 
ment Canada, Lands Direc- 
torate (Ottawa K1A 0E7), 
1978. Free. 


Elaborates the management 
framework described in this 
section. Annotated further 
in 5.2 Information. 


Lichfield, Nathaniel et al. 
Evaluation in the Planning 
Process. Pergamon, 1975. 
Paperback, 325 pp. $12.95. 


This book covers principles 
governing the use of evalua- 
tion in the planning process 
(referring mainly to urban 
and regional planning) with 
implications for the organi- 
zation and management of 
studies, and it explores crit- 
ically recent evaluation 
practice (seven case studies 
from the U.K..). “Evalua- 
tion” denotes the process of 
analyzing a number of plans 
or projects with a view to 
searching out their compar- 
ative advantages and disad- 
vantages and the act of set- 
ting down the findings of 
such analyses in a logical 
framework. The essence of 
evaluation, as defined here, 
is the assessment of the 
comparative merits of dif- 
ferent courses of action. 
Lichfield’s Planning Bal- 
ance Sheet Analysis, a par- 
ticular application of the so- 
cial cost-benefit approach to 
evaluation, is compared 
with Hill’s Goals-Achieve- 
ment Matrix method (see 
Morris Hill, “A Goals-A- 
chievement Matrix for Eval- 
uating Alternative Plans”, 
Journal of the American In- 
stitute of Planners, Vol. 34, 
1968, pp. 19-29). 


Linville, J. and Davis R. 
The Political Environment: 
An Ecosystems Approach to 
Urban Management. Amer- 
ican Institute of Planners 
(1776 Massachusetts Ave. 
NW, Washington, DC 
20036), 1976. Paperback, 
151 pp. $7.00. 


The outcome of a national 
Urban Ecosystems Work- 
shop, this book examines 
three innovative approaches 
to environmental manage- 
ment: San Diego County’s 
Integrated Regional Envi- 
ronmental Management ex- 
periment; from Tennessee, 
Nashville-Davidson Coun- 
ty’s Environmental Plan- 
ning and Management 
Project, an overall manage- 
ment capability within the 
mayor’s office; and Colum- 
bia (Maryland), a planned 
new community of about 
30 000 in a predominantly 
rural county. An “urban 
ecosystems approach” is 
conceptualized and the ac- 
companying need for insti- 
tutional change is discussed. 


MacDonald, V.N. and 
Mcleod, Jean. Corporate 
Management: Its Role in 
Local Government. Toron- 
to: Ministry of Treasury, 
Economics and Intergovern- 
mental Affairs, June 1978. 
47 pp. Available from On- 
tario Government Book- 
store (880 Bay St., Toronto 
M7A 1N8), $3.00, cheque 
payable to Treasurer of On- 
tario. 


This paper, part of the pro- 
vincial-municipal Local 
Government Management 
Project, discusses the re- 
quirements of corporate 
management in local gov- 
ernment and implementa- 
tion of a corporate manage- 
ment system. Appendices 
examine corporate planning 
and structure planning in 
the British context. 


MacNeill, J.W. Environ- 
mental Management. Otta- 
wa: Information Canada, 
1971. Paperback, 191 pp. 
Available from Supply and 
Services Canada (Printing 
and Publishing, Ottawa 
K1A 089), $2.25. 
MacNeill, then Director of 
Policy and Planning in the 
Department of Energy, 
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Mines and Resources, un- 
dertook this study for the 
Privy Council Office as 
background information 
against which federal pro- 
posals regarding constitu- 
tional powers related to en- 
vironmental management 
could be formulated and dis- 
cussed. The study examines 
present and future dimen- 
sions of environmental man- 
agement, defined as the ap- 
plication of management 
(“a process that begins with 
goal setting and extends 
through the functions of in- 
formation systems, re- 
search, planning, develop- 
ment, regulation and 
financing”) to the physical- 
natural environment. It 
identifies and assesses the 
range of strategies that vari- 
ous governments in Canada 
may need to employ, sepa- 
rately and jointly, to re- 
spond effectively to environ- 
mental management 
problems. Part One looks at 
the nature of environmental 
problems. Part Two identi- 
fies some of the demograph- 
ic, economic, technological 
and other forces that gener- 
ate environmental prob- 
lems. Part Three focuses on 
urban regions. Part Four ex- 
amines the environmental 
problems of rural and terri- 
torial areas. Part Five con- 
siders the atmosphere and 
waters, the two resources 
that transcend activities lo- 
cated in urban and rural 
areas and receive most of 
the wastes they generate. 
Finally, Part Six summa- 
rizes the role of govern- 
ments in environmental 
management. 


Matthews, William H. et al. 
Resource Materials for En- 
vironmental Management 
and Education. Cambridge, 
MA: MIT Press, 1976. 
Hardcover, 259 pp. $9.95. 


This book is in two parts. 
The first develops a concep- 
tual framework for consider- 
ing environmental mange- 
ment — “the actions of those 
involved in decision-making 
who make a deliberate and 
systematic attempt to un- 
derstand how their activities 
affect the environment and 
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how their concerns about 
the environment will affect 
their activities.” Key as- 
pects involved are: identifi- 
cation of the needs and 
wants of man in his individ- 
ual and social development; 
identification of the re- 
sources required for such de- 
velopment; determination 
of how meeting some needs 
and wants will inhibit or in- 
crease the ability to meet 
others as a result of destruc- 
tion, degradation or en- 
hancement of resources, 
identification of the actors 
who have a stake in the con- 
flicts that arise between 
meeting needs and protect- 
ing resources; and resolution 
of these conflicts. The sec- 
ond part of the book out- 
lines the substantive bodies 
of knowledge relevant to en- 
vironmental management: 
values and perceptions, ecol- 
ogy, environmental effects, 
environmental indicators, 
environmental impact as- 
sessment methodology, mo- 
delling, monitoring, growth 
and its implications for the 
future, economics of exter- 
nalities, environmental law, 
administrative processes 
and actor/role interactions. 
Each subject is presented in 
an outline form, intended to 
be useful both to teachers 
and managers, followed by a 
bibliography. 


Munson, Michael J., “Envi- 
ronmental Planning: Inter- 
organizational Aspects and 
Agency Effectiveness’, 
Growth and Change, Janu- 
ary 1977, pp. 3-10. 


Presents the findings of a 
study of planning and man- 
agement behaviour (espe- 
cially with PPBS) at the 
municipal level in the 
U.S.A. The paper begins 
with Anthony’s four-part 
management perspective, 
then presents concepts and 
guidelines for effective in- 
tra- and interorganizational 
planning. 


O’Riordan, T. Perspectives 
on Resource Management. 
London, England: Pion 
Ltd., 1971. Hardcover, 

183 pp. $10.00. 
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The author, in the Dept. of 
Geography at Simon Fraser 
University, analyzes con- 
cepts of resources and re- 
source management, exam- 
ines problems of resource 
allocation (especially com- 
mon property resources 
such as air, water and land) 
and explores the decision- 
making processes whereby 
resources are evaluated and 
allocated. This leads to 
questions of amenity and 
disamenity, of how the pub- 
lic and resource managers 
react to environmental pol- 
lution and judge environ- 
mental quality, and ulti- 
mately of how the decisions 
which shape our environ- 
ments are made. Environ- 
mental management is cov- 
ered explicitly in Chapter 5. 


Urban Land Institute. 


Management and Control of 


Growth. ULI (1200-18th St. 
NW Washington, DC 
20036), 1975. $22.50 for 
three-volume set. 


The issues, problems, trends 


and techniques of growth 
management are covered in 
articles by 140 authors. 
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5.2 Information 


Information on the existing state of the environ- 
ment — how it came to be the way it is, how it 
functions, how people perceive it, what the 
problems seem to be, what appears to cause 
them - is vital to the formulation and execution 
of plans, policies, decisions and action programs. 
Such information can be descriptive, explana- 
tory or predictive, as Figure 5.5 demonstrates. 


The environmental planner experiences a num- 
ber of problems with information: deciding 
what information to collect (which includes 
making choices about the most appropriate bal- 
ance of understanding between environmental, 
social, economic, cultural and political factors); 
defining boundaries of areas-for which various 
data are to be collected; identifying the amount 
and level of detail to be obtained and making 
sure this includes essential timeseries; determin- 
ing who should collect the data; coordinating 
the inflow of information with the analytic re- 
quirements of planning and decision-making 
processes; sorting out the subjective and the ob- 
jective and exposing value positions that under- 
lie so-called “neutral” information; considering 
who shall have access to the information and 
under what conditions; storing the data for easy 
retrieval in a manner that builds a permanent 
base of information and facilitates its updating 
through monitoring and similar processes; and 
finding the time and money to do all this. 


Planners are called upon to make judgements 

concerning how much relative effort to expend 
on reducing each of three types of uncertainty 
(Friend, Hickling et al.): 


l. about the operating environment (e.g. the 
presence of environmentally sensitive 
areas); 


2. about policy values to be applied (such as 
the importance placed on preservation of 
environmentally sensitive areas vs. their de- 
velopment); and 


3. about choices in related areas of decision 
(for instance, other governments’ probable 
actions affecting the environmentally sensi- 
tive areas, or what the operators of farms 
abutting these areas are likely to do to in- 
crease or reduce destructive erosion and fer- 
tilizer runoff). 


Selectivity is one of the thorniest of information 
problems. However tempting, it rarely makes 
sense to try to assemble in advance a compre- 
hensive data base for an entire planning area 
(see Lang). An alternative, “mixed scanning” 
(Etzioni), involves a quick overview of the whole 
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Basics 


Components Elements 
Organisms 
Parasitism 
Symbiosis 
Predation 


Relationships 


Space and time Range 
Life-cycles 
Seasons 


Niche 
Habitat 
Community 


Combinations Basic processes 
Reproduction 
Dispersal 


Erosion 
Succession 
Evolution 


Multiples Whole systems Ecosystems 


Figure 5.5 A Typology of Environmental Information 


Change 
processes 


Source: John Friend et al., The Environmental Sciences in Regional and Structure 


Planning. Volume I: Main Report (Coventry: Institute for Operational Research, 
1976). Reproduced with permission 


area at an early stage to pinpoint specific infor- 
mation requirements deserving priority. Too of- 
ten, excessive effort is given to data collection 
without clearly identifying the planning, deci- 
sion and management purposes the data are to 
serve. Perhaps this is a reaction to the other 
common extreme where the information re- 
quirement is grossly underestimated and plan- 
ning decisions proceed on the basis of very 
spotty data. The planner, casting an eye for- 
ward to the time when planning proposals will 
have to be defended before a council or client in 
a public forum and perhaps even in court, pre- 
fers too much data to too little. 


The present concern for environmental quality 
has accelerated development of the technology 
for collecting information. Remote sensing, for 
example, is receiving considerable R & D sup- 
port (see Case Study 82 in 5.3 Monitoring). In- 
creasing attention is being directed towards the 
nature and quality of the environmental data 
being collected. Despite the vast amount of en- 
vironmental information assembled in recent 
years, much of it is not directly usable in mak- 
ing land use decisions, especially when environ- 
mental impacts are a key concern. 


| Environment | | Information 


Aspects Environmental 
of Systems Concepts 


Photo-synthesis 


Information 


Main Basic Principal 

Content Nature Forms 

Classifications Descriptive Lists 

Abundance 

Relationships Descriptive Texts 

Matrices 
Descriptive Maps 
Graphs 


Descriptive Matrices 
Predictive Diagrams 


Distributions 


Inter- 
relationships 


Simple processes 
Trends 


Descriptive 
Predictive 


Multiple Descriptive Diagrams 
processes Predictive Models 
Forecasts Graphs 


Systems Descriptive Models 
Measures Predictive Diagrams 
Impacts Explanatory 


Know why and how 
information is 
to be used 


Analyze 
available 
information 


Degeneration occurs when 
working repetitively 
around this loop without 
ascending to the higher 
level 


Collect 
new 
information 


Figure 5.6 The “Degeneration Syndrome” in Informa- 
tion Processes 


Source: Reg Lang, “Environmental Information in a Planning/ Management 
Context”, in C.D.A. Rubek (ed.), Applications of Ecological (Biophysical) Land 
Classification in Canada (Ottawa: Environment Canada, Lands and Directorate, 
1978). Adapted from: Derek Medford, Environmental Harassment or Technology 
Assessment (Amsterdam: Elsevier Scientific Publishing Co., 1973). 


Time-series data, for example, collected over a 
long enough period to describe adequately the 
current condition and trends of environmental 
systems, are rarely available. Without knowl- 
edge of the baseline condition it is exceedingly 
difficult to predict how proposed activities will 
affect natural and socio-economic systems. Rec- 
ognition of this problem has resulted in greater 
emphasis on data that will assist in assessing en- 
vironmental quality, and on describing pro- 
cesses of environmental change. Present efforts 
to develop methods and approaches for prepar- 
ing an inventory of environmental resources 
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and for classifying land reflect this change in 
perception of the kind of information needed in 
environmental management. 


(TN 


C 


S 


ra 
ii 


Figure 5.7 Example of a Resource Inventory: 
Aquatic Sample Sites and Caribou Migration Patterns 
Near the Amooga Booga Study Area, North-Central 
Northwest Territories 


Source: Wilson Eedy et al.,“Application of Biophysical (Ecological) Land 
Classification in the Environmental Assessment Process: Examples from Various 
Types of Resource Developments Across Canada”, in C.D.A. Rubec (ed.), 
Applications of Ecological (Biophysical) Land Classification in Canada (Ottawa: 
Environment Canada, Lands Directorate, 1978) 


An environmental survey or inventory to deter- 
mine land resources is recognized as a logical 
starting point for environmental planning. Use- 
ful beginnings have been made in soil and vege- 
tation analysis, but, as yet, no uniform ap- 
proach to classifying and evaluating 
environmental resources exists (there are even 
different uses of the word “inventory” and “sur- 
vey”). Examples of environmental inventories 
can be found at all levels of government al- 
though, as Table 5.1 indicates, the coverage of 
environmental information in major Canadian 
urban areas is quite spotty. Approaches taken 
and methods used vary. Most environmental in- 
ventories have been developed for a specific 
project or program; few are entirely transferable 
to broader planning contexts. Increasing de- 
mand is being shown for environmental infor- 
mation and for comprehensive data coverage, 
especially in urban areas. 


Information 


Table 5.1 Summary of Biophysical Information 
Base for Major Urban Areas in Canada, 1977 


Information Percent of Urban Areas With Information 
CMAs? CAs? 
1:50000 1:25000 1:50000 1:25 000 


Fauna nil nil nil nil 
Flora nil nil nil nil 
Surficial 

geology 36 nil Ul nil 
Bedrock 18 5 17 17 
Seismic risk nil nil nil nil 
Geotechnical 86 nil 3 nil 
Topographic 100 82 100 23 
Soil survey 45 23 58 if 
Soil 

engineering S 23 nil nil 
Landforms 5 7 nil nil 
Adverse 

soils 55 46 nil nil 
Groundwater nil nil nil nil 
Flood risk nil nil nil nil 
Climatic nil nil nil nil 


a Census Metropolitan Areas: urban areas with 
populations exceeding 100 000. 


b Census Agglomerations: only CAs or urban centres with 
population greater than 25 000 were considered. 


Source: Ed. B. Wiken, “Ecologically Based Planning: A Report on the CCELC 
Urban Workshop”, in C.D.A. Rubec (ed.), Applications of Ecological 
(Biophysical) Land Classification (Ottawa: Environment Canada, Lands 
Directorate, 1978). 


Two fundamental questions underlie environ- 
mental resource inventories/surveys: what con- 
straints and opportunities does the environment 
pose to land use? and what impacts will land use 
changes have on the environment? The first fo- 
cuses on satisfying the environmental require- 
ments for urban development, the second on 
protecting the environment from development. 
Environmental inventories, then, serve several 
basic objectives in decision-making about land 
use: 


e To understand key ecological and cultural 
processes at work in the existing 
environment. 


e To identify the values placed on environmen- 
tal resources. 


To ascertain the nature and extent of envi- 
ronmental constraints and opportunities. 


e To assess the potential impacts of alternative 
land uses. 
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e To determine the location, design and opera- 
tion of land use changes so as to keep adverse 
environmental effects at tolerable levels. 


Natural resource inventories involve five steps: 


l. Obtaining basic data on the various natural 
features and processes in the study area 
through existing data sources, interpreta- 
tion of aerial photographs and field surveys. 


2. Organizing these baseline data and present- 
ing them on maps and charts. Usually this 
involves preparing single-factor or limiting- 
factor maps for slope, depth to bedrock, 
flood-prone areas, depth to watertable, etc. 


3. Analyzing the data, singly and in combina- 
tions (e.g. using overlays) to identify capa- 
bilities and constraints. Since there is a lack 
of an agreed system for classifying environ- 
mental land units, the analysis of inventory 
data tends to be largely subjective, influ- 
enced by human values and potential uses 
of the land. 


4. Interpreting the data for planning and man- 
agement decisions. This involves determin- 
ing which areas are suited or inappropriate 
for what kinds of human activities, or decid- 
ing whether a given area of high environ- 
mental value can be maintained and at 
what cost. 


5. Assembling all the data, raw and inter- 
preted over a range of scales, in a form that 
can be readily accessed, augmented, up- 
dated and generally applied to planning/ 
management decisions. 


Data used in steps 1 and 2 are fairly standard, 
covering such factors as climate, bedrock geolo- 
gy, landforms, soils, hydrology, plant and ani- 
mal communities, aquatic biology, and land use. 
Steps 3 and 4, 1.e. analysis and interpretation, 
distinguish the various approaches to resource 
inventories. In a recent survey of U.S. environ- 
mental planning practice, Kaiser noted three 
general schools of thought: 


Natural systems inventory analysis: focuses 
on specific environmental components or fea- 
tures that limit certain land uses or that need 
protection against development (e.g. slope, 
soil texture, groundwater recharge areas, 
plant species associations). The Canada Land 
Inventory and the environmental analysis 
advocated by Ian McHarg are examples of 
this approach, although McHarg’s (see Case 
Study 79) overlaps with the next one. 
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Ecosystems analysis: adopts a holistic ap- 
proach, often with a factor perspective. It 
stresses the interrelationships among compo- 
nents instead of treating each component as 
a separate characteristic. A comprehensive 
examination is undertaken for the whole 
landscape ecosystem to determine inherent 
capability for given land use alternatives. 
Work of the Canada Committee on Ecologi- 
cal (Biophysical) Land Classification and the 
land classification approach developed by 
Angus Hills fall into this category, although 
in practice there is a tendency to return to 
the preceding approach. 


Visual landscape analysis: concerned with 
evaluating natural systems in terms of their 
visual or aesthetic qualities and their suitabil- 
ity for such land uses as open space, recrea- 
tion and highways. Philip H. Lewis, who pio- 
neered visual landscape analysis, has 
developed an easily understood and applica- 
ble approach for recreation planning. 


In Canada environmental surveys tend to be ei- 
ther organized along separate disciplinary lines 
(soil or vegetation surveys, for example) or holis- 
tic (such as the Ecological Land Survey) or 
somewhere between these two extremes (e.g. a 
soil-landform-vegetation survey that attempts 
correlations). 


McHarg, Hills, Lewis and a handful of other 
professionals such as Dorney have been instru- 
mental in shaping the methodology of resource 
inventory and assessment. But the methods are 
few, poorly documented and often not that easy 
to apply. Because of this, “guides” to the pro- 
cess of preparing resource inventories, such as 
those developed by Ashton, Meshenburg, Ga- 
lantowicz and D. Hill, provide useful starting 
points. 


Some jurisdictions have undertaken compre- 
hensive resource inventory programs comple- 
mented by development of environmental data 
systems. The Canada Land Inventory (see 2.4 
Soil/Soil Capability) and the Canada Land 
Data System are examples (see Massam, also 
Switzer). According to Gardner an environmen- 
tal data system, oriented primarily toward 
measuring and signalling environmental change 
as the basis for planning and management ac- 
tions, should be capable of: 


e Pinpointing the key elements of a given mu- 
nicipality’s or region’s natural environment. 

e Providing accurate information on the cur- 
rent state of each element and of 


241 


Environmental Planning/Management 


relationships between them (between climate 
and vegetation, for example). 


e Providing the basis for determining the toler- 
ances of natural resources, their capability for 
human use and the degree of environmental 
management required. 


e Predicting the environmental consequences 
of changes to these elements. 


e Monitoring changes in environmental sys- 
tems and land use over time. 


Few existing environmental data systems meet 
all these requirements. One major difficulty is 
the absence of agreement on environmental 
measures to describe the state of the environ- 
ment. Voluminous files of complex environmen- 
tal data are not very useful in decision-making. 
Uncertainty can be a function of too much in- 
formation, not just too little. 


Transforming data into forms such as the Air 
Pollution Index is regarded as one of the most 
effective ways to communicate information on 
the status and trends in the environment to de- 
cision-makers and the public. The development 
of indicators which summarize two or more en- 
vironmental variables is a relatively recent 
trend in the environmental sciences (see Statis- 
tics Canada, for example). Several indicators in- 
tegrated into a single index or series of indices 
would provide a powerful tool to describe what 
is happening to environmental quality. The use- 
fulness of environmental indices, however, is 
presently limited by two factors: the quality of 
the original data, and the kinds of environmen- 
tal variables chosen as pertinent to the problem 
being examined. The comprehensive monitoring 
necessary to establish environmental change, 
that would provide selective indicators with the 
necessary perspective, is lacking. 


Case Study 75 

Environmental Mapping for the 
Thousand Island Heritage Area 
Submitted by Alan Vaughan, 
Parks Canada 


To meet a request of the St. Lawrence Islands 
National Park Advisory Committee, advising on 
preparation of a plan for park expansion, Parks 
Canada undertook a study of the 80 km? area af- 
fected. Ecologistics Ltd. played a key role in de- 
veloping the method and associated mapping. 
The study purposes were to identify: (a) areas 
that physically constrained various development 
activities, (b) areas that could be disturbed 
environmentally by various development activi- 
ties, (c) significant environmental features that 
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should be protected, and (d) the significance of 
environmental changes that could be caused by 
various types of development activity. 


An environmental sensitivity method identified 
and mapped the extent of environmental 
disturbance that would result from construc- 
tion, operation or maintenance associated with 
the 55 types of development activity defined. 
Primary and secondary effects (including dura- 
tion and magnitude) on human and natural sys- 
tems were also identified. Individual acetates 
(1:10 000) displayed the variable sensitivity of 
wildlife, vegetation, surface water, groundwater 
and soils to human disturbance. Matrices were 
used to present information that translated the 
general sensitivity rating for each of these five 
components of the natural environment to spe- 
cific impact ratings for each type of activity, to- 
gether with information on the significance of 
the predicted disturbance. Environmental im- 
pact mapping combined with mapping of rare, 
unique or specialized fish, vegetation, plant, ani- 
mal, bird or animal habitats gave a better indi- 
cation of the environmental costs associated 
with each development. It was noted that al- 
though normally every development activity 
does have a detrimental effect on the environ- 
ment, not all areas suffer an equal impact. 


The study attempted to map this variable toler- 
ance of the landscape at a broad scale. Neither 
the method nor the base data was site specific; 
rather, the mapped information indicated the 
probable environmental responses at a more 
general level of consideration. 


The other half of the study dealt with physical 
constraints to development. Slopes, soil texture, 
depth to bedrock and water table, and the pres- 
ence of boulders can significantly increase costs 
associated with various land uses. Knowing 
which parts of the landscape cause the least 
problems can reduce costs and avoid environ- 
mental consequences resulting from efforts to 
make sites suitable for use. Accordingly, three 
levels of constraint (severe, moderate, and slight 
or none) were mapped for each of 19 activities. 
Severe constraint areas represented the highest 
costs and the greatest difficulty in achieving sat- 
isfactory site quality. 


The effectiveness of this approach is mixed. Ma- 
trices prepared to show the significance of the 
predicted changes to the environment, although 
technically sound, were complex and were not 
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used extensively by the Committee. Mapping 
and written documentation was of some use to 
the local Planning Board and to a local citizens 
action group but it is too soon to determine its 
value for park planning. Knowledge gained from 
the study has been useful in designing other 
studies that include environmental/physical 
constraints and attempting to clarify for lay 
persons the significance of probable environ- 
mental consequences from various types of 
development. 


Refer to: 

Ecologistics Ltd., Environmental Situation 
Analysis: Supportive Material for Environmen- 
tal Sensitivity Mapping, Thousand Islands Her- 
itage Area, Parks Canada, March 1977. 


Contact: 

Alan Vaughan 

Parks Canada, Ontario Region 
Planning Division 

132 Second St. E. 

P.O. Box 1359 

Cornwall, Ont. K6H 5V4 

(613) 933-7951 
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Case Study 76 

Nanaimo Natural History 

Information Project 

Submitted by Bo Martin, 

B.C. Ministry of Municipal Affairs and Housing 


Nanaimo, on the east coast of Vancouver Island, 
has many park areas that are coming under de- 
velopment pressure at their borders or are being 
threatened by over-use. Yet little is known 
about their plant and animal populations or 
natural history. The parks, operated by the Na- 
naimo Parks and Recreation Commission, are 
regarded by many residents as vacant land even 
though they are heavily forested and aes- 
thetically pleasing. 


In response to this situation the Nanaimo Field 
Naturalists Club, with Young Canada Works 
funds, hired three biology undergraduates to 
conduct natural resource inventories in four se- 
lected parks, each subjected to some form of en- 
vironmental threat (a road, tourist develop- 
ment, residential subdivision, excessive use, etc.) 
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The result was a substantial base of information 
on the presence or absence of every species, 
prominent values and frequency of occurrence, 
unique attributes, detailed flora and fauna rec- 
ords and other data on the park environments. 


Although the opportunities to use this informa- 
tion have so far been few, the Club and other 
concerned interests are better equipped to take 
a responsible informed position in future de- 
bates on development and use of the parks and 
adjoining areas. Furthermore, the techniques 
employed in the project for gathering, assem- 
bling and presenting data are transferable to 
other areas. 


Contact: 

D. Bohoslowich 

President 

Nanaimo Parks and Recreation Commission 
Nanaimo, B.C. 


B.D. Wilkes 
Box 3460 
Smithers, B.C. 


Case Study 77 

Toronto Waterfront Environmental 
Inventory 

Submitted by Linda Cardini, City of Toronto 
Planning Board 


Within the larger context of official plan prepa- 
ration for the City, the problem of compiling an 
environmental inventory for an urbanized 
waterfront under multi-jurisdictional control 
arose. Minimal funds existed to generate new 
data. City of Toronto Planning Board staff who 
coordinated the study, having (at that time) lit- 
tle environmental expertise, organized study 
groups that borrowed technical people from 
other agencies to provide guidance and assist in 
assembling existing information. The planners 
prepared reports on air quality, physical geogra- 
phy, noise, wildlife and vegetation as well as 
studies of existing land uses (housing, recrea- 
tion, industry); reports on climate and on water 
were contracted out. All studies were written in 
a non-technical style for ease of understanding 
by other planners, the public and decision-mak- 
ers. Wallace, McHarg, Roberts and Todd were 
hired, with financial assistance from the Prov- 
ince of Ontario and the Government of Canada, 
to synthesize the specific studies and transform 
the information into a form directly usable in 
planning. The results included an easily compu- 
terized mapping system, environmental per- 
formance requirements, and a method for deter- 
mining land/water suitability and assessing 


environmental impacts of development projects. 
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Both the inventory and the synthesis phases 
have proved quite useful to planning staff in 
their preparation of an environmentally sound 
land use plan. Other agencies, local university 
classes and interest groups also use the invento- 
ry. Recommendations for further studies have 
received serious consideration by agencies with 
monitoring capabilities; the inventory itself is 
designed for additions and updating. Compo- 
nents of the synthesis study, while central to 
the planners’ work, may be beyond the compre- 
hension of citizens including those on the plan- 
ning committee without detailed explanation by 
staff. The report’s complex coloured (and costly) 
synthesis maps have not been useful; on the 
other hand, large-scale black-and-white prints 
of the resource maps are. Other jurisdictions 
contemplating similar studies are advised to 
give close and careful consideration to how the 
results will be used before determining the final 
presentation format. 


Refer to: 

Central Waterfront Planning Committee 
City of Toronto Planning Board 

235 Queen’s Quay West 

Toronto, Ont. M5J 1A6 

(416) 367-7611 


Peter de Tolly 
Technical Coordinator 


Linda Cardini 
Environmental Planner 


See also: Case Study 97, Conserving Remnant 
Natural Areas in Toronto’s Waterfront (5.7 
Regulation and Review) 


Case Study 78 
The Bay Area Spatial Information Program 


Over the past two years the Association of Bay 
Area Governments has operated BASIS (Bay 
Area Spatial Information Program), a com- 
puter-based tool for handling geographically ref- 
erenced data in the San Francisco Bay Area. 
BASIS is structured around an array of grid 
cells, each representing a land area of one hec- 
tare; over two million of these cells are required 
to cover the nine-county Bay region. Each cell 
corresponds to a unit of computer storage con- 
taining data on the following, with other infor- 
mation being encoded as it becomes available: 


earthquake faults erosion 

ocean/bay coastlines bay depth contours 
precipitation airports 

geology seaports 

soils vacant industrial 
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census tracts 
transportation zones 
county boundaries 


floodprone areas 

slope stability 

well yield 

prime agricultural land. 


The BASIS system’s ability to manipulate the 
data base is an important aspect of its useful- 
ness. A composite of many data sets can be pro- 
duced through overlays and can include dis- 
tance searches or other calculations. Computer- 
produced maps and tabulations are the usual 
outputs. Applications of BASIS (for state and 
federal rather than local clients) have included: 
locating potential sites for hazardous waste dis- 
posal as a component of ABAG’s Environmen- 
tal Management Plan; creating a data file de- 
scribing vacant industrial sites; producing a 
maximum earthquake intensity map for the re- 
gion; studying airport noise effects; analyzing 
potential seaports; aggregating population data 
by geographic area; and supporting a county 
coastal planning program. 


Contact: 

Don Olmstead 

Association of Bay Area Governments 
Hotel Claremont 

Berkeley, CA 94705 


Case Study 79 
McHarg’s Natural Systems Inventory 


McHarg emphasizes that data should be col- 
lected for eight environmental categories in se- 
quence — climate, historical geology, physiogra- 
phy, hydrology, soils, plant associations, 
animals and land use. Each type of data follows 
logically from the preceding type. The first 
three factors determine the next four, and land 
use will depend on the form and structure of the 
land units and natural systems associated with 
them. Greatly simplified, the McHarg inventory 
and analysis approach has five steps: 


1. For each major data category, factors rele- 
vant to the study area are selected. For ex- 
ample, in coastal zone areas general infor- 
mation on climate is not very useful while 
data on hurricanes and areas of inundation 
are important. 


2. Factors are inventoried and evaluated. 
From geology, features of geologic, scientific 
and educational value would be identified 
and graded from unique to abundant. Ina 
study for Medford Township, Pennsylvania, 
for example, environmental resources were 
related to a number of social values. 
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3. Factors are listed and ranked in terms of 
their relevance to specific land uses. Areas 
suited to conservation would include fea- 
tures of historic value, high quality forests, 
bay beaches, streams, water associated wild- 
life habitats, scenic features, etc. 


4. For each land use, overlays combine individ- 
ual factors to map overall intrinsic environ- 
mental suitability (one concern here is that 
map error multiplies and ordinal numbers 
are being added). A synthesis map of pro- 
spective land uses is then prepared. 


5. Compatible and incompatible land uses are 
separated giving consideration to existing 
and prospective land uses as well as the so- 
cial and resource value of delineated natural 
systems. 


Much of the strength of this method lies in the 
comprehensiveness of the inventory and the se- 
lective process of identifying, evaluating and in- 
terpreting natural system features. The associ- 
ated professional judgements and the many 
implicit assumptions make effective appplica- 
tion of this method heavily dependent on the 
experience and expertise of the analysts 
involved. 


Some sources: 


Development Research Associates, Inc. and 
Wallace, McHarg, Roberts and Todd, Inc. An 
Ecological Planning Study for the Regional 
Transportation District, Denver, Colorado. Re- 
gional Transportation District (Suite 302, 1050 
Yuma St., Denver, CO 80204), 1972. 32 pp. 


Juneja, Narenrda. Medford: Performance Stan- 
dards for the Maintenance of Social Values 
Represented by the Natural Environment of 
Medford Township, N.J. Philadelphia: Center 
for Ecological Research in Planning and Design, 
University of Pennsylvania, 1974, 64 pp. Anno- 
tated in 5.4 Plans. 


McHarg, Ian. Design with Nature. Garden City, 
NY: Natural History Press, 1969. Paperback, 
198 pp. $6.95. 


Wallace, McHarg, Roberts and Todd. An Eco- 
logical Study of the Twin Cities Metropolitan 
Area. Metropolitan Council of the Twin Cities 
(Suite 300, Metro Square Bldg., St. Paul, MN 
55101), 1969, 105 pp. 


See also: Information Resources, this section, 
especially Harvard University, Hopkins, and 
Wallace McHarg Roberts and Todd; and Infor- 
mation Resources, 1.3 Characteristics of Envi- 
ronmental Planning, especially Gilliomee. 


Natural-process 
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Intrinsic 


Value; Suitability 
Degree of for Urban 
Intolerance Use 
Surface water Flat land 
Marshes Forest, 
woodlands 
Floodplains Steep slopes 
Aquifer recharge Aquifers 


areas 
Aquifers 
Steep slopes 
Forests, 

woodlands 
Flat land 


Aquifer recharge 
areas 

Floodplains 

Marshes 


Surface water 
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Information Resources 


See also: 

2.4 Soil/Soil Capability 
5.3 Monitoring 

5.4 Plans 


Ashton, James. Natural Re- 
source Inventory: A 
Training Program for Citi- 
zen Conservationists. Farm 
and Home Center, Commu- 
nity Resource Development 
(P.O. Box 259, Millbrook, 
NY 12545), 1972. Paper- 
back, 56 pp. 


A straightforward introduc- 
tion to natural resource in- 
ventories. Proposes a gener- 
alized inventory method 
which involves five steps: 1. 
determine the objectives 
and geographic scope of the 
study; 2. gather materials 
and tools to be used in con- 
ducting the inventory, such 
as base maps, aerial photo- 
graphs and soil surveys; 3. 
classify natural resource 
items, collect and map data 
for six natural features 
(landform, bedrock, soil tex- 
ture, drainage, topography, 
vegetation) and 11 cultural 
features (agriculture, recrea- 
tion areas, residential areas, 
commercial areas, industry, 
institutions, public utilities 
and services, sanitary land- 
fills and dumps, railroads 
and air transport facilities, 
roads, and other significant 
landscape features); 4. ana- 
lyse data in terms of com- 
munity aspirations and ob- 
jectives, e.g. scenic re- 
sources, environmentally 
sensitive areas, hazard 
lands, etc. and 5. develop an 
evaluation system that will 
provide numerical ratings or 
scores for potential uses and 
development of a given site. 
The report suggests five pos- 
sible applications for natu- 
ral resource inventory infor- 
mation: formal planning, 
community education, legis- 
lation, civic and citizen in- 
volvement, and environ- 
mental impact studies. 


Avery, Thomas E. 
Interpretation of Aerial 
Photographs. 3rd Edition. 
Minneapolis: Burgess Pub- 
lishing Co., 1977. Hardcover, 
392 pp. $20.00. 


B.C. Ministry of the Envi- 
ronment, Resource Analysis 
Branch. Catalogue. The 


Branch (Parliament Build- 
ings, Victoria V8V 1X4), 
Jan. 1978. 39 pp. Free. 


Lists maps, books, reports 
and other information avail- 
able through the Branch’s 
library (839 Academy Close, 
Victoria). 


Canada. Dept. of Indian 
and Northern Affairs, Parks 
Canada. Environmental 
Analysis: A Review of Se- 
lected Techniques. Parks 
Canada (Ottawa K1A 0H4), 
1973. 145 pp. 


Examines the methods and 
techniques of Hills, Lewis, 
McHarg, Steinitz, Leopold, 
Strover and others in terms 
of approach, advantages/ 
disadvantages and flexibili- 
ty. 


Chanasyk, Victor and Asso- 
ciates. The Haldimand-Nor- 
folk Environmental Ap- 
praisal. Volume 1, Inventory 
and Analysis. Volume 2, 
Synthesis and Recommen- 
dations. Toronto: Ministry 
of Treasury, Economics and 
Intergovernmental Affairs, 
1972. Available from On- 
tario Government Book- 
store (880 Bay St., Toronto 
M7A 1N8), $10.00, cheque 
payable to Treasurer of 
Ontario. 


In the late 1960s Haldimand 
and Norfolk counties, a di- 
versified agricultural area in 
southwestern Ontario, be- 
gan to show signs of pres- 
sure for urban and indus- 
trial expansion (Ontario 
Hydro generating station, 
proposed steel mill, drilling 
for gas, residential develop- 
ment, associated environ- 
mental problems). As part 
of the regional plan-making 
process, TEIGA commis- 
sioned this comprehensive 
appraisal of the natural, 
landscape, agricultural, rec- 
reational and scenic re- 
sources of a 5000 km? area. 
Existing data were to be 
used rather than field inves- 
tigations. Volume One fully 
documents the area’s physi- 
ographic and biotic re- 
sources and their suitability 
for a variety of uses, from 
conservation/ preservation 
through forestry, agriculture 
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and fishing to urban and in- 
dustrial growth. Volume 
Two integrates this data 
using a framework based on 
“principal land uses and 
general resource 
considerations”. 


Christiansen, E.A. (ed.). 
Physical Environment of 
Saskatoon, Canada. Na- 
tional Research Council (Ot- 
tawa K1A OR6), 1970. 68 pp. 
$15.00. 


A pioneer example of what 
can be done in bringing to- 
gether essential environ- 
mental information about 
an urban region — in this 
case, Saskatoon. The focus 
is on geology together with 
pedology, climate and geo- 
technology (groundwater, 
slope stability, engineering 
properties of soils, sand and 
gravel resources and land 
use), presented in colour 
plates with accompanying 
text. 


Coleman, Derek J. An Eco- 
logical Input to Regional 
Planning. University of 
Waterloo, Faculty of Envi- 
ronmental Studies, School 
of Urban and Regional 
Planning (Waterloo, Ont. 
N2L 3G1), 1975. 227 pp. 


The first two chapters of 
this Ph.D. thesis examine 
ecology and planning and 
review projects involving 
ecological inputs to regional 
planning. A technique is 
then developed involving a 
data bank of observations 
on the natural environment 
organized on a grid scheme 
to produce computer maps. 
Analyses can be made of 
basic distributions of land 
uses and soil properties, 
land capabilities and con- 
straints, desirability scores 
for different land uses in 
various areas, hydrologic re- 
sponse, and biological pro- 
ductivity and diversity. The 
technique was applied to 
the Regional Municipality 
of Waterloo which subse- 
quently adapted it for use in 
regional planning. 


Coomber, Nicholas H. and 
Biswas, Asit K. Evaluation 
of Environmental Intangi- 
bles: Review of Techniques. 
General Press (P.O. Box 336, 
Bronxville, NY 10708), 1973. 
Paperback, 77 pp. 


A comprehensive classifica- 
tion, review and criticism of 
economic and non-monetary 
approaches to environmen- 
tal evaluation. Includes a 
300-item bibliography. 


Dalhman, D.W., Supple- 
mentary Aerial Photogra- 
phy in Natural Resource 
Management: Case Exam- 
ples from Point Pelee Na- 
tional Park, Ontario. Dept. 
of Indian and Northern Af- 
fairs, Parks Canada, Natu- 
ral Resources Division (Ot- 
tawa K1A 0H4), 1977. 


Two-part study using a 
manual style in Part 1 to 
identify the utility of vari- 
ous types of remote sensing 
and to show the resource 
manager a step-by-step ap- 
proach to planning and con- 
ducting supplementary ae- 
rial photography missions. 
Part 2 examines five re- 
source management prob- 
lems at Point Pelee. Advan- 
tages and disadvantages of 
techniques are discussed. 
See also: Dalhman, A Role 
for Supplementary Aerial 
Photography in the Man- 
agement of National Parks, 
M.Sc. thesis, University of 
Waterloo, Dept. of Geogra- 
phy (Waterloo, Ont. 

N2L 3G1), 1978. 


Dorney, R.S., “Biophysical 
and Cultural-Historical 
Land Classification and 
Mapping for Canadian Ur- 
ban and Urbanizing Land”, 
in E.B. Wiken and G.R. 
Tronside (eds.). Ecological 
(Biophysical) Land Classifi- 
cation in Urban Areas. Pro- 
ceedings of a Workshop, 
Canada Committee on Eco- 
logical (Biophysical) Land 
Classification, 23 and 24 
November 1976, Toronto. 
Ottawa: Environment Can- 
ada, 1977. Available from 
Supply and Services Canada 
(Printing and Publishing, 
Ottawa K1A 089), $4.00. 
Annotated in 2.4 Soil/Soil 
Capability. 


Ecological Land Survey 
Task Force, Ecological 
Land Survey Guidelines for 
Environmental Impact. En- 
vironment Canada, Lands 
Directorate, Ottawa 

K1A 0E7, 1978. 
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An information report out- 
lining an ecological ap- 
proach to collecting and 
evaluating environmental 
data. 


Environment Canada. 
Environment Source Book: 
A Guide to Environmental 
Information in Canada. En- 
vironment Canada (Infor- 
mation Services Directorate, 
Ottawa K1A 0H8), 1978. Pa- 
perback, 115 pp. Free from 
Environment Canada or 
any of the provincial Envi- 
ronment Departments (see 
Appendix B, Selected Ad- 
dresses for Environmental 
Planners). 

This book, prepared jointly 
by Environment Canada 
and the provincial/territo- 
rial environment and renew- 
able resource departments, 
is a brief guide to sources of 
information on the environ- 
ment in Canada. It pro- 
vides: summaries of the 
work of key federal, provin- 
cial and international agen- 
cies with their addresses and 
phone numbers; a brief list- 
ing of citizen groups in vari- 
ous parts of Canada; a short 
selective bibliography of 
current literature on the en- 
vironment; an introduction 
to environmental studies in 
post-secondary educational 
institutions in Canada; 
sources of information 
about environmental meet- 
ings and conferences; and a 
subject index. A comparable 
source for urban areas is: 
Ministry of State ofor Ur- 
ban Affairs, Directory of 
Canadian Information 
Sources (Ottawa: MSUA, 
Oct. 1977), paperback, 

231 pp. Free. 


Etzioni, Amitai, “Mixed 
Scanning: A “Third’ Ap- 
proach to Decision-Mak- 
ing”, Public Administration 
Review, Dec. 1967. 

Mixed scanning is covered 
in more depth in Chapter 12 
of Etzioni’s The Active 
Society (New York: Free 
Press, 1968), annotated in 
1.3 Characteristics of Envi- 
ronmental Planning. 


Fabos, J.G. and Caswell, 
S.S. Composite Landscape 
Assessment: Assessment 
Procedures for Special Re- 


sources, Hazards and Devel- 


opmental Suitability. Uni- 
versity of Massachusetts, 
College of Food and Natural 
Resources (Amherst, MA 
01002), Bulletin 637, 1977. 
Paperback, 323 pp. 


Friend, John, Hickling, Al- 
len et al. The Environmen- 
tal Sciences in Regional and 
Structure Planning. Volume 
II: A Guide for Planners 
and Scientists. Institute for 
Operational Research (4 
Copthall House, Station 
Square, Coventry CV1 2PP, 
England), July 1976. 
Environmental information 
and its role in planning and 
policy formulation are dis- 
cussed in this provocative 
paper, annotated in 1.3 
Characteristics of Environ- 
mental Planning. 


Galantowicz, Richard E. 
Natural Resource Systems: 
A New Basis for Shaping 
the Redevelopment of 
Newark. North Jersey Con- 
servation Foundation (300 
Mendham Road, Morris- 
town, NJ 07960), 1975. 

30 pp. 

First report on the findings 
of the North Jersey Con- 
servation Foundation’s 
project called ‘““The Applica- 
tion of Natural Resource 
Planning Concepts to Urban 
Environments”. The report 
makes the case for including 
natural resource inventories 
as part of the urban plan- 
ning process, arguing that 
such information is directly 
relevant to the City of New- 
ark’s problems of flooding, 
pollution, water shortages, 
transportation and a gener- 
ally unattractive artificial 
landscape. Galantowicz out- 
lines the kind of data that 
should be collected and how 
it can be used. 


Galantowicz, Richard E. 
The Process of Environmen- 
tal Assessment — Options 
and Limits. Part IT: Natural 
Resource Inventory for Mu- 
nicipal Fun and Profit. 
North Jersey Conservation 
Foundation (300 Mendham 
Road, Morristown, NJ 
07960), Nov. 1972. 57 pp. 
$2.00. 

Part of a series aimed at 
providing practical informa- 
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tion to municipal officials 
and interested citizens 
about environmental assess- 
ment and its use in local 
planning, this publication 
explains what a natural re- 
source inventory is, who 
should carry it out and 
when, and how to do it. 
Most of the report is appen- 
dices including: Chapter 7, 
“Natural Resource Invento- 
ry” of Environmental Com- 
missionner’s Handbook, 
published by the New Jer- 
sey Dept. of Environmental 
Protection (P.O. Box 2809, 
Trenton, NJ 08625), 1973; 
and the Passaic Township 
Natural Resource Study. 


Gardner, James S. A Study 
of Environmental Monitor- 
ing and Information 
Systems. Fort Belvoir, VA: 
U.S. Army Engineer Topo- 
graphic Laboratories, 1972. 
292 pp. Available from Na- 
tional Technical Informa- 
tion Service (5285 Port 
Royal Rd, Springfield, VA 
22161), AD-739 553, $12.25. 
Annotated in 5.3 Monitor- 
ing. 

Gladstone, Arthur. Environ- 
mental Information Guide 
for B.C. Canadian Scientific 
Pollution and Environmen- 
tal Control Society (1603 
West 4th Ave., Vancouver 
V6J 1L8), July 1977. 25 pp. 
Free. 


Lists books, periodicals, 
films and slideshows, educa- 
tional programs, organiza- 
tions and government 
agencies. 


Greer, Karen H. et al. A Di- 
rectory of Computerized En- 
vironmental Information 
Resources. Lexington, KY: 
Institute for Mining and 
Minerals Research, Oct. 
1976. 46 pp. Available from 
National Technical Infor- 
mation Service (5285 Port 
Royal Rd, Springfield, VA 
22161), PB-262 486, $4.00. 
A selected listing of compu- 
terized environmental infor- 
mation resources for such 
topics as air pollution, pesti- 
cides, soil data, energy, 
noise, oceanography, nu- 
clear science and water. 
Hammond, Kenneth A. et 


al. (eds.). Sourcebook on the 
Environment: A Guide to 


the Literature. Chicago: 
University of Chicago Press, 
1978. 613 pp. $20.00. 


Harvard University, Gradu- 
ate School of Design. Three 
Approaches to Environmen- 
tal Resource Analysis. The 
Conservation Foundation 
(1717 Massachusetts Ave. 
NW, Washington, DC 
20036), 1967. 102 pp. $2.00. 
Describes the approaches of 
Hills, Lewis and McHarg. 


Hill, David E. and Thomas, 
Hugo F. Use of Natural Re- 
source Data in Land and 
Water Planning. University 
of Connecticut, Connecticut 
Cooperative Extension Ser- 
vice (Storrs, CT 06268), 
1972. 47 pp. 


The report describes how 
geologic, hydrologic and 
soils data can be integrated 
to provide a base for land 
and water use planning. 
First, the basic sources of 
natural resource data (to- 
pography, bedrock and sur- 
ficial geology, hydrology, 
soils and land use) are de- 
scribed and problems of in- 
tegrating data to a common 
base and scale are discussed. 
Second, from basic resource 
maps and accompanying 
data, 26 single-factor maps 
are developed to delineate 
areas having common char- 
acteristics such as steep 
slopes, bedrock at shallow 
depths, high water table, 
flooding, availability of 
groundwater supply and 
land use. And third, a pilot 
case study is presented to 
show how single-factor 
maps can be used to identify 
areas with favourable or un- 
favourable characteristics 
for a variety of uses such as 
sanitary landfills, on-site 
disposal of septic tank ef- 
fluent, and transportation 
and public utility corridors. 


Hills, G. Angus et al. 
Developing a Better Envi- 
ronment: Ecological Land- 
Use Planning in Ontario, A 
Study of Methodology in the 
Development of Regional 
Plans. Toronto: Ontario 
Economic Council, 1970. Pa- 
perback, 102 pp. Available 
from Government of On- 
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tario Bookstore (880 Bay 
St., Toronto M7A 1N8), 
$3.00, cheque payable to 
Treasurer of Ontario. 


Annotated in 2.4 Soil/Soil 
Capability. 


Hopkins, Lewis D., “Me- 
thods for Generating Land 
Suitability Maps: A Com- 
parative Evaluation”, 
Journal of American Insti- 
tute of Planners, October 
1977, pp. 386-400. 


See 2.4 Soil/Soil Capability. 


Kaiser, Edward J. et al. 
Promoting Environmental 
Quality Through Urban 
Planning and Controls. 
Washington, DC: U.S. Envi- 
ronmental Protection Agen- 
cy, 1974. 441 pp. Available 
from U.S. Government 
Printing Office, (Supt. of 
Documents, Washington, 
DC 20402), $4.25 + 25% 
outside U.S.A. 


Annotated in 1.3 Character- 
istics of Environmental 
Planning. 


Lang, Reg, “Environmental 
Information in a Planning/ 
Management Context”, in 
Rubek, C.D.A. (ed.). 
Applications of Ecological 
(Biophysical) Land Classifi- 
cation in Canada. Environ- 
ment Canada, Lands Direc- 
torate (Ottawa K1A 0E7), 
1978. Free. 


Discusses the role of infor- 
mation in planning and de- 
cision processes; examines 
the dilemma of environmen- 
tal problems (while environ- 
mental systems function 
holistically, institutional 
system are disjointed and 
affected interests are often 
in conflict) and its implica- 
tions for generators and 
users of environmental in- 
formation; identifies oppor- 
tunities to diversify infor- 
mation inputs to planning 
and decisions affecting envi- 
ronments of concern; and 
suggests a building-block 
approach to planning that 
allows discrete initiatives to 
proceed incrementally but 
within an integrated envi- 
ronmental management 
framework. 


Lewis, Philip H. Jr. 
Regional Design for Human 
Impact. Thomas Publica- 
tions Ltd., 1969. 157 pp. 
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Luff, D.O. and Ojamaa, 
P.M. The Value of Ecologi- 
cal (Biophysical) Land Clas- 
sification in Land Use Plan- 
ning: An Alberta Case 
Study. Alberta Energy and 
Natural Resources, Re- 
source Evaluation and Plan- 
ning Division (9915-108 St., 
Edmonton T5K 2C9), 1978. 
11 pp. 

Deals with the Wapiti- 
Grande Prairie Sand Dunes, 
described as Case Study 70 
in 4.6 Recreation. 


Lyle, John and Von 
Wodtke, Mark, “An Infor- 
mation System for Environ- 
mental Planning”, Journal 
of American Institute of 
Planners, November 1974, 
pp. 394-413. 


Describes the San Diego 
Environmental Information 
System, a component of the 
County’s Integrated Re- 
gional Environmental Man- 
agement Program. IREM’s 
purpose is to develop new 
methods and processes for 
local government to manage 
the physical environment 
on a regional scale. The In- 
formation System was de- 
signed to identify optimum 
locations for development 
on the basis of natural pro- 
cesses, to make qualitative 
predictions of environmen- 
tal effects of proposed devel- 
opments in order to evalu- 
ate environmental impact, 
and to determine what hu- 
man activities would bring 
about the least change in 
natural processes on given 
sites. The Information Sys- 
tem is based on analyses of 
the interactions of location, 
developmental actions and 
environmental effects. With 
any two of these factors, the 
third can be determined by 
applying the hypothesis 
that particular developmen- 
tal action in given locations 
will bring about certain pre- 
dictable effects. Flow dia- 
grams based on the work of 
H.T. Odum (see 2.7 Energy) 
were used to describe eco- 
logical processes of material 
and energy flow. To deter- 
mine locations the study 
area was divided into cells 
based on horizontal grid co- 
ordinates. By combining the 
horizontal grid with the flow 
diagrams, it is possible to lo- 
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cate and inventory impor- 
tant environmental varia- 
bles in the three dimensions 
of space. The system is de- 
signed to work with location 
data and material and en- 
ergy flows at three scales: 
regional long-range plan- 
ning, areas up to 100 square 
miles, and local or site plan- 
ning for areas up to ten 
square miles. 


MacDougall, E. Bruce and 
Brandes, Charles E. A Se- 
lected Annotated Bibliogra- 
phy on Land Resource In- 
ventory and Analysis for 
Planning. Penn. Dept. of 
Property and Supplies 
(State Bookstore, 10th and 
Market Streets, Harrisburg, 
PA 17125), 1974. 36 pp. 


Man and Biosphere Canada. 
MAB Information System 
Compilation 2. Canadian 
MAB Program (Environ- 
ment Canada, Liaison and 
Coordination Directorate, 
Ottawa K1A 0H3), 1978. 
Free. 


The UNESCO Program on 
Man and the Biosphere 
(MAB), launched in 1970, is 
an international intergo- 
vernmental research pro- 
gram designed to establish, 
within the natural and so- 
cial sciences, a national ba- 
sis for managing the re- 
sources of the biosphere. 
Fourteen project areas have 
been established, four of 
which were selected for con- 
centrated activity in the 
Canada/MAB Program: ur- 
ban systems, agricultural 
and forestry management 
practices, coastal ecosys- 
tems and the North. Fur- 
ther information is available 
from Dr. Patricia Roberts- 
Pichette, Executive Secre- 
tary of the Canada/MAB 
Program. 


Marsh, William M. 
Environmental Analysis for 
Land Use and Site 
Planning. New York: 
McGraw-Hill, 1978. Hard- 
cover, 292 pp. $22.50. 


Annotated in 1.3 Character- 
istics of Environmental 
Planning. 


Massam, B.H. An Evalua- 
tion of Geo-Information Sys- 
tems with Special Reference 
to the Canadian Geographic 
Information System: The 
User’s Viewpoint. Environ- 
ment Canada, Lands Direc- 
torate (Ottawa K1A 0E7), 
1974. 53 pp. 


Medford, Derek. Environ- 
mental Harrassement or 
Technology Assessment? 
Amsterdam: Elsevier Scien- 
tific Publishing Co., 1973. 
$15.95. 


Meshenberg, Michael J. 
Environmental Planning 1: 
Environmental Information 
for Policy Formulation. 
American Society of Plan- 
ning Officials (1313 East 
Sixtieth St., Chicago, IL 
60637), P.A.S. Report No. 
263, November 1970. 52 pp. 
$6.00. 


Useful in the early “warm- 
up” stages of a resource in- 
ventory. Focuses on the 
kinds of information that 
should be collected on land 
(soil, topography, rock, min- 
erals), water (subsurface 
water, surface water, coastal 
zone), air (climate, pollu- 
tion), vegetation and wild- 
life, and land use. 


Murray, Timothy et al. 
Honey Hill: A Systems 
Analysis for Planning the 
Multiple Use of Controlled 
Water Areas. Cambridge, 
MA: Harvard University, 
Dept. of Landscape Archi- 
tecture, 1971. 726 pp. Avail- 
able from National Techni- 
cal Information Service 
(5285 Port Royal Rd, 
Springfield, VA 22161). Vol. 
1, AD 736 343, $6.00. Vol. 2, 
AD 736 355, $3.00. 


The appendices introduce 
the role of the computer in 
resource analysis and de- 
scribe systems for handling 
spatial data. 


National Research Council, 
Study Group on 
Environmental Monitoring. 
Environmental Monitoring. 
National Academy of Sci- 
ences (Printing and Publica- 
tion Office, Washington, DC 
20418), 1977. Paperback, 
181 pp. $7.75. 


Chapter 3 discusses man- 
agement of scientific data 
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with special reference to the 
U.S. Environmental Protec- 
tion Agency. Annotated fur- 
ther in 5.3 Environmental 
Monitoring. 


Oswald, E.T. Gabriola Is- 
land - and Neighbouring 
Island... A Landscape 
Analysis. Environment 
Canada, Pacific Forest Re- 
search Centre (506 West 
Burnside Road, Victoria 
V8Z 1M5), Report BC-X- 
168, 1977. 39 pp. Free. 


This study aimed at provid- 
ing information for develop- 
ment planning. Ten land- 
scape units and a 
designation for water bodies 
are depicted on a map. Each 
unit is described according 
to its capability to support 
various land uses. 


Pepper, James E. An Ap- 
proach to Environmental 
Impact Evaluation of Land- 
Use Plans and Policies: The 
Tahoe Basin Planning In- 
formation System. Univer- 
sity of California, Dept. of 
Landscape Architecture 
(202 Wurster Hall, Berke- 
ley, CA 94720), 1972. 152 pp. 
$4.50. 


An M.Sc. (city planning) 
thesis which reviews the 
theoretical role of environ- 
mental information systems 
in regional planning, then 
sets out in detail their appli- 
cation to the Lake Tahoe 
area. 


Quin, A.L. The Use of Eco- 
logical Information in Set- 
tlement Planning — A Case 
Example. B.C. Ministry of 
Municipal Affairs and 
Housing (Parliament Build- 
ings, Victoria V8W 3E1), 
April 1978. 25 pp. 

The case is the Tumbler 
Ridge townsite project, de- 
scribed in Case Study 85 in 
(5.4 Plans). 


Robinson, G.D. (ed.). 
Nature to be Commanded. 
U.S. Geological Survey 
(1200 South Eads St., Ar- 
lington, VA 22202), U.S.G.S. 
Professional Paper 950, 
1978. 100 pp. $6.25 prepaid. 


Taking its title from a quo- 
tation by Francis Bacon, 
“Nature to be commanded 
must be obeyed”, this book 
emphasizes the role of earth 
science information in meet- 
ing the need to understand 
nature in order to obey it. 
Failure to use such informa- 
tion is apparent in the rapid 
growth of man-made and 
main-aided geological haz- 
ards. Losses from such oc- 
currences as land subsidence 
and collapse of slopes due to 
excavation can be elimi- 
nated or reduced if planners 
and managers are armed 
with information that indi- 
cates the nature, degree and 
location of potential haz- 
ards. This attractive volume 
contains several hundred 
colour illustrations, is writ- 
ten in non-technical lan- 
guage, and is designed for 
use by people involved or in- 
terested in urban and envi- 
ronmental planning, design, 
development and manage- 
ment. 


Rubec, C.D.A. (ed.). 
Applications of Ecological 
(Biophysical) Land Classifi- 
cation in Canada. Environ- 
ment Canada, Lands Direc- 
torate, (Ottawa K1A 0E7), 
Ecol. Land Class. Series No. 
7, 1978. Free. 


This volume contains pa- 
pers prepared for the second 
national meeting of the 
CCELLC in Victoria, April 
1978. Subjects covered in- 
clude ecological land classifi- 
cation projects in all parts of 
Canada, methods and ap- 
proaches applied to various 
resource activities (agricul- 
ture, forestry, wildlife man- 
agement, recreation, etc.), 
application of biophysical 
land classification to envi- 
ronmental impact assess- 
ment, and the use of such 
information in planning and 
management processes. 


Sargent, Frederic O. Rural 
Environmental Planning. 
American Society of Plan- 
ning Officials (1313 East 
Sixtieth St., Chicago, IL 
60637), 1976. Paperback, 
199 pp. $7.00. 


Annotated in 1.3 Character- 
istics of Environmental 
Planning. Chapters 4 to 11 
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provide extensive coverage 
of “Natural Resource Inven- 
tory Analysis and Planning” 
(inventorying and classify- 
ing the natural resource 
base, keeping land in agri- 
culture, protecting natural 
areas, planning a lake basin, 
planning a river basin, aes- 
thetics planning, rural recre- 
ation planning, and growth 
control planning). 


Schwartz, Charles F. et al. 
Wildland Planning 
Glossary. U.S. Dept. of Ag- 
riculture, Forest Service 
(P.O. Box 245, Berkeley, CA 
94701), 1976. Paperback, 
252 pp. Available from U.S. 
Government Printing Office 
(Supt. of Documents, Wash- 
ington, DC 20402), Stock 
No. 001-001-00413-8, 

$2.45 + 25% outside U.S.A. 


One of the better environ- 
mental glossaries available; 
often provides several defi- 
nitions (with their sources) 
for slippery words. Similar 
useful sources include: U.S. 
Dept of the Interior, Bureau 
of Reclamation, Environ- 
mental Glossary with Metric 
Conversion Tables (The Bu- 
reau, Washington, DC 
20240), Revised Edition, 
1977, 100 pp., free; Gloria J. 
Studdard, Common Envi- 
ronmental Terms, A 
Glossary (U.S. Environmen- 
tal Protection Agency, Of- 
fice of Public Affairs, 
Washington, DC 20460), 
1974, 23 pp., free; Soil Con- 
servation Society of Ameri- 
ca, Resource Conservation 
Glossary (SCSA, 7515 
Northeast Ankeny Road, 
Ankeny, Iowa 50021), 1970, 
52 pp., $5.00; and Paul Sar- 
noff, The New York Times 
Encyclopedic Dictionary of 
the Environment (New 
York: Avon Books), 1971, 
paperback, 352 pp., $4.45. 


Smithsonian Institute. 
Planning Considerations for 
Statewide Inventories of 
Critical Environmental Are- 
as: A Reference Guide. 
Washington, DC: U.S. De- 
partment of the Army, 1974. 


274 pp. Available from Na- 
tional Technical Informa- 
tion Service (5285 Port 
Royal Rd, Springfield, VA 
22161), $6.50. 

Identifies the major issues 
to be considered in plan- 
ning, carrying out and im- 
plementing a statewide in- 
ventory of critical 
environmental areas. Re- 
views the state-of-the-art of 
environmental inventory 
methods and environmental 
inventory evaluation sys- 
tems. The report is heavily 
referenced to pertinent liter- 
ature and to existing state 
programs as of 1974. 


Spangle, William and Asso- 
ciates et al. Earth Science 
Information in Land-Use 
Planning — Guidelines for 
Earth Scientists and 
Planners. U.S. Geological 
Survey (Washington, DC 
20242), Circular 721, 1976. 
28 pp. 

Discusses guidelines for 
using and integrating earth 
sciences information in land 
use planning processes. A 
“land capability study” is 
defined as an evaluation of 
the physical features of an 
area with regard to different 
types of land use, whereas a 
“land suitability study” con- 
siders economic, social and 
political factors in addition 
to land capability. Compare 
the distinction as made by 
Hills, annotated in 2.4 Soil/ 
Soil Capability. 


Stanley-Jones, C.V. and 
Benson W.A. (eds.). An In- 
ventory of Land Resources 
and Resource Potentials in 
the Capital Regional 
District. Ministry of the En- 
vironment, Resources Anal- 
ysis Branch (Parliament 
Buildings, Victoria 

V8V 1X4), 1973 


The Planning Department 
of the Capital Regional Dis- 
trict, Victoria, requested 
this comprehensive collec- 
tion of land-based data from 
the B.C. Land Inventory. 
Contents include informa- 
tion on climate, hydrology, 
vegetation, landscape pa- 
rameters and interpreta- 
tions, fish, land suitability 
for wildlife, recreation, land 
use constraints and slope 
classification. 
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Statistics Canada, Office of 
the Senior Adviser on Inte- 
gration. Human Activity 
and the Environment. Sta- 
tistics Canada (Ottawa 

K1A 0T6), 1978. $2.80 ($3.40 
outside Canada). 


Switzer, W.A. The Cana- 
dian Geographic Informa- 
tion System. An Overview. 
Environment Canada, 
Lands Directorate (Ottawa 
K1A 0E7), 1976. 8 pp. 


Thomas, Hugo F. et al. 
Manual for Workshops on 
the Use of Natural Resource 
Data by Municipal Land 
Use Decision Makers. Sec- 
ond Edition. Connecticut 
Cooperative Extension Ser- 
vice, University of Connecti- 
cut (Storrs, CT 06268), n.d. 
152 pp. 


The materials contained in 
this extensive manual were 
used to train local govern- 
ment decision makers to as- 
semble, understand and use 
natural resource informa- 
tion in their land-use deci- 
sion-making processes. The 
workshop focused on devel- 
oping a series of single-fac- 
tor maps including soils 
groups, percolation rate 
classes, slope classes, depth 
to bedrock, agricultural land 
capability, floodprone areas 
and drainage areas. The 
manual contains a series of 
tables listing natural re- 
source consideration for the 
evaluation of subdivisions 
and other land use planning 
proposals. 


Thomas, William A. (ed.). 
Indicators of Environmental 
Quality. New York: Plenum 
Publishing Corp., 1975. Pa- 
perback, 275 pp. $6.95. 


Proceedings of a two-day 
symposium held in 1971 by 
the American Association 
for the Advancement of Sci- 
ence, this report examines 
the state-of-the-art in the 
development and applica- 
tion of physical, chemical 
and biological indicators. 
See also: Thomas et al., 
Biological Indicators of En- 
vironmental Quality (Ann 
Arbor, MI: Ann Arbor Pub- 
lishers, 1972). 


Tomlinson, R.F. An Intro- 
duction to the Canadian 
Geo-Information System of 
the Canada Land Inventory. 
Ottawa: Department of Re- 
gional Economic Expansion, 
1967. Contact Environment 
Canada, Lands Directorate 
(Ottawa 

K1A 0E7). 


Tomlinson, R.F. (ed.). 
Environmental Information 
Systems: Proceedings of the 
UNESCO/FGU First Sym- 
posium on Geographical In- 
formation Systems, Ottawa, 
September 1970. Ottawa: 
International Geographical 
Union Commission on Geo- 
graphical Data Sensing and 
Processing, 1970. 161 pp. 


Wallace, McHarg, Roberts 
and Todd. Environmental 
Resources of the Toronto 
Central Waterfront. Phila- 
delphia: Winchell Press, 
1976. Available from City of 
Toronto Planning Board 
(City Hall, 20th Floor, East 
Tower, Toronto M5H 2N2), 
$6.00. 


Presents an environmental 
inventory of the waterfront, 
identifies social objectives 
from reports approved by 
various agencies, then inter- 
prets the data in the light of 
those objectives. After iden- 
tifying environmental (re- 
source) constraints, the re- 
port lists performance 
requirements specifying 
“those human actions neces- 
sary to maintain the re- 
source at the ‘norm’ at 
which its value to society is 
undiminished.” Finally, it 
synthesizes opportunities 
and constraints for future 
land use and suggests future 
planning action. Planners 
using the performance crite- 
ria in evaluating the suita- 
bility of land uses along the 
waterfront. 


Wallace, McHarg, Roberts 
and Todd. Woodlands New 
Community: An Ecological 
Inventory. Houston, Texas: 
Woodlands Development 
Corporation, n.d., about 
1974. 85 pp. Available from 
WMRT (1737 Chestnut St., 
Philadelphia, PA 19103), 
$5.00. 
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One of four volumes (anno- 
tated further in 5.4 Plans) 
on the development plan for 
anew community, this re- 
port covers geology and 
groundwater hydrology, sur- 
face hydrology, limnology, 
pedology, plant ecology, 
wildlife, climatology, and 
landscape as interacting 
processes. The inventory 
made three contributions to 
the ecological planning pro- 
cess: a complete description 
of existing natural phenom- 
ena; evolution of these phe- 
nomena over time, repre- 
senting dynamic natural 
processes; and the begin- 
ning of an “ecological mod- 
el”, indicating interaction 
between natural processes, 
which moves the focus from 
data to design. 


Way, Douglas S. Terrain 
Analysis: A Guide to Site 
Selection Using Aerial 
Photographs. Stroudsburg, 
PA: Dowden, Hutchinson 
and Ross, 1973. Hardcover, 
392 pp. $29.50. 


Wiken, Ed B., “Ecologically 
Based Planning: A Report 
on the CCELC Urban 
Workshop”, in Rubec, 
C.D.A. (ed.). Applications of 
Ecological (Biophysical) 
Land Classification. Ecol. 
Land Class. Series No. 7, 
Environment Canada, 
Lands Directorate (Ottawa 
K1A 0E7), 1978. 


Wilson, W.M.C. et al. A Sys- 
tematic Approach to Envi- 
ronmental Analysis of De- 
velopment Plans. Ontario 
Ministry of Housing, North 
Pickering Project (950 
Yonge St., Toronto 

M7A 2K4), 1978. Unpub- 
lished draft. 


This paper generally de- 
scribes the environmental 
inventory and evaluation 
method used on the 2 000 
acre site for the Ontario gov- 
ernment’s North Pickering 
new community. Environ- 
ment is conceptualized as 
three interacting systems: 
historical/cultural, biotic 
and abiotic. Data require- 
ments are defined and test- 
ed, especially with reference 
to “discreteness, factuality, 
quantitativeness, positive- 
ness and management im- 
plications” — criteria deemed 
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significant for secondary 
and subdivision plans as dis- 
tinct from regional and con- 
cept plans Three techniques 
are used in combination to 
meet these requirements: 
land division into cells rang- 
ing from 0.1 to 5 acres, scor- 
ing of cells, and by-cell pre- 
stressing of natural areas. 
To arrive at a rough judge- 
ment of land use in the con- 
text of a proposed secondary 
plan (four neighbourhoods 
of 2 000 persons) a contin- 
uum of human use was de- 
vised for the site. Areas were 
designated to-be-undis- 
turbed if they scored high 
on 13 criteria reflecting uni- 
que or rare features or key 
natural phenomena such as 
erosion and flooding. At the 
other end of the scale cells 
which were heavily dis- 
turbed or used (e.g. for agri- 
culture) were designated de- 
velopable. The 13 criteria 
included four abiotic (slope, 
unusual landform, water ta- 
ble or springs, natural wa- 
tercourse), seven biotic (div- 
ersity, unusual flora, 
unusual fauna, resistant 
tree cover, age class, stand 
condition, natural regenera- 
tion) and two cultural/his- 
toric (adversely disturbed 
site, cultural features). 
Criteria scoring was supple- 
mented by a systems score 
depending on whether a cell 
was located in a river/valley 
system, upland wood sys- 
tem, landform system or 
hedgerow system. Limita- 
tions worth noting: the me- 
thod is oriented to an urban 
design process; it was ap- 
plied to an extremely varia- 
ble site; and forestry was 
the predominant scientific 
input although vegetation 
was used as an indicator of 
other natural conditions. 
Outcome: data generated at 
the upper end of the scale 
exerted the most influence 
on the design team (making 
this, in fact, a “sensitive are- 
as” approach); the team’s 
engineer was unwilling to 
accept judgements on 
groundwater or subsoil con- 
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straints; and the team gen- 
erally endorsed the woodlot 
management prescriptions 
for certain cells likely to bor- 
der on residential areas. See 
also: Information Re- 
sources, 5.4 Plans. 


Wolff, G.R. (ed.). 
Environmental Information 
Sources Handbook. New 
York: Simon and Shuster, 
1974. Hardcover, 568 pp. 


Monitoring 


5.3 Monitoring 


Environmental information bases and environ- 
mentally sensitive policies and plans do not as- 
sure environmentally sound actions. They 
cannot guarantee that adverse environmental 
effects will be minimized while conservation of 
environmental resources is maximized. Rela- 
tionships between natural, environmental and 
human activities are usually so complex that to- 
tal understanding of man/ environment sys- 
tems and the impact of human intervention 
would be impossible even if the time, data and 
expertise were available. Public values toward 
the environment are difficult to determine and 
do not remain constant. Actions affecting a 
given environment are taken by various public 
and private actors whose ends and means differ. 
Under such conditions predictive planning can- 
not be sufficient. Needed to complement it are 
monitoring and feedback to observe actual 
changes occurring in the environment, to follow 
up on plans and programs, and to provide vari- 
ous decision-makers and decision-influencers 
with information that may trigger appropriate 
responses. 


Although the linkage between monitoring and 
planning is readily apparent — planning flow 
charts invariably show a feedback loop from the 
monitoring box back to the beginning of the 
planning process — explicit discussions of moni- 
toring are rare in the literature of planning and 
management. In both theory and practice, mon- 
itoring receives low priority. A recent survey of 
574 practicing planners across Canada (Page 
and Lang, 1977) found them to be overwhelm- 
ingly in favour of conducting monitoring within 
their planning processes but seldom actually do- 
ing it. It is no accident that the lack of monitor- 
ing and the scarcity of environmental planning 
(Lang and Armour, 1977) occur simultaneously. 


Where undertaken, environmental monitoring 
is likely to be used not in planning processes but 
in connection with specific programs such as 
water and air pollution control (see Environ- 
ment Canada) or to keep track of effects of spe- 
cial concern, as a means of compensation for the 
absence of sensory capability in human beings. 
An example is the national fallout monitoring 
program which was established nearly two dec- 
ades ago during the period of frequent nuclear 
weapons-testing. For such purposes, monitoring 
is an activity that is intended to be repeated and 
that serves to establish baseline or initial states, 
detect trends, enforce regulations, provide fore- 
casts or warnings, and/or derive possible haz- 
ards (Darby). Environmental quality indicators 
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Monitoring 


of various kinds (discussed briefly in 5.2 Infor- 
mation) are likely to be used to combine related 
variables into single convenient measures. 


Monitoring takes place in both an environmen- 
tal context and a management context. 


In the environmental context, monitoring in- 
volves repeated observations of human activi- 
ties affecting natural phenomena and the result- 
ing changes that may affect man. Such 
monitoring activities fall into three categories 
(National Research Council): 


Source monitoring, the simplest kind, is con- 
cerned with what residuals enter or will enter 
the environment, from what sources and in 
what amounts. The three familiar kinds of 
sources are point or stationary (such as spe- 
cific industries, power plants and sewage 
treatment facilities), area or nonpoint 

(e.g. urban land uses, agricultural operations) 
and mobile (automobiles, for instance, or 
tankers spilling oil during transport). Source 
inventories and surveys, often by individual 
discharges, are commonly used to accomplish 
such monitoring. 


Ambient monitoring is concerned with meas- 
uring concentrations of residuals or pollu- 
tants in air, water, soil, food and animal tis- 
sues. Typically, ambient monitoring is 
undertaken to determine either how well en- 
vironmental standards are being met or how 


environmental quality is changing over time 
(trends). Surveillance networks, land use in- 
ventories, remote sensing, models and base- 

line surveys are some of the methods used. 


Effects monitoring is concerned with the con- 
sequences of residuals for humans, animals, 
plants and materials. Human health effects, 
including occupational, receive priority. Sur- 
veillance of ecological effects provides a 
means of discovering the degree to which low- 
level chronic exposures to residuals may af- 
fect ecosystems and, potentially, humans. In- 
dicator species are often used. 


Problems exist in each of these categories of en- 
vironmental monitoring (National Research 
Council). Abatement of pollution receives undue 
emphasis at the expense of discovering and an- 
ticipating environmental problems. Monitoring 
programs tend to be responses to crisis; as an ex- 
ample, the recent discovery that PCBs are con- 
tained in electric transformer stations, and that 
fires at such locations may release these hazard- 
ous substances, produced a call for monitoring 
of all sites where such hazards may exist. Spe- 
cial studies, hurried legislation to ban various 
substances and enforcement programs cannot 
be fully effective responses as long as (a) moni- 
toring programs are fragmented among various 
agencies, (b) they focus on single pollutants 
without clear objectives, priorities and criteria 
and (c) they are not related to a national moni- 
toring system, of the kind Sweden has, for ex- 
ample (Emmelin). 
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The other context, management, refers to the 
use of monitoring as part of the control func- 
tion. Such monitoring, according to Anthony, is 
aimed at assuring that an organization’s re- 
sources are obtained and used effectively and ef- 
ficently in the accomplishment of its objectives 
— seeing that results conform as closely as possi- 
ble to plans. In recent years, however, the 
concept of monitoring to review pre-determined 
objectives (targets of performance) has come 
under increasing criticism, especially for condi- 
tions of high uncertainty and little control. An 
alternative approach puts the emphasis on mon- 
itoring, not to determine whether past objec- 
tives and policies have been successfully 
achieved but rather to keep a watchful eye on 
those forms of environmental change expected 
to contribute significantly to present issues and 
future decisions the authority in question will 
be called upon to make. 


It is argued that local authorities exercise 
only partial control over activities of the com- 
munities they serve; that the nature of plan- 
ning influence in particular is indirect and 
uncertain; and that the requirement to be re- 
sponsible to changing community and politi- 
cal pressures adds to the difficulty of monitor- 
ing the achievement of any pre-set objectives 
or targets. An alternative approach is devel- 
oped which views planning as a process of 
coping with varying types of uncertainty in 
such a way as to increase the confidence with 
which people can make decisions, at an ac- 
ceptable level of cost in terms of financial and 
human resources. Where some of the more 
important decisions involve adjustment of es- 
tablished policy positions. . .this view carries 
particular implications for the monitoring of 
background assumptions: of difficulties expe- 
rienced by decision makers in working with 
established policies; of pressures for change 
impinging on the policy-makers themselves; 
and of newly emergent issues of public and 
political concern.(Floyd, Sutton et al.). 


A simple model of monitoring, derived from en- 
gineering control systems, involves only a few 
variables with straightforward relationships 
among them. It is inappropriate in conditions 
typical of environmental management where 
planners/managers are dealing with complex, 
often obscure and bewildering causal relation- 
ships, and where they are attempting to influ- 
ence (being unable fully to control) numerous 
different interventions by various public and 
private collectivities and individuals — all within 
a politically sensitive setting. The emphasis in 
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monitoring then extends beyond those activities 
described under the environmental context to 
the following (Floyd, Sutton et al.): 


e Keeping track of the key issues identified 
during preparation of the plan and identify- 
ing new issues. 

e Regularly reviewing the policies and propos- 
als of the organization in question as well as 
those of other relevant organizations and 
interests. 


e Monitoring uncertainties that underlie im- 
portant choices facing the organization/ 
community /region in the future, including 
the assumptions that were made in order to 
arrive at commitments already made or be- 
ing made. 


Although the key question remains “what 
should we monitor?” and selectivity and the use 
of indices are still major problems, data collec- 
tion and processing give way in this approach to 
an intelligence function. It stresses communica- 
tion, flows of information, working with existing 
organizational structures, the value of qualita- 
tive data, personal judgements of key individu- 
als, and the interplay of interests effecting and 
affected by environmental interventions. 


Case Study 80 

Monitoring the Alcan Pipeline 
Submitted by Gary Paget, B.C. Ministry of 
Municipal Affairs and Housing 


The 800-mile (1 300 km) natural gas pipeline is 
proposed for construction parallel to the Alaska 
Highway through mainly Crown land in an un- 
developed, unmapped area characterized to a 
large extent by unstable ground conditions. The 
absence of lead time for planning, and the diffi- 
culties of predicting the impacts given the na- 
ture of the development and characteristics of 
the environment, necessitated a management 
process with a strong emphasis on monitoring. 
A monitoring approach along with methods and 
administrative arrangements are now being 
considered but no decision has been made yet 
on a structure for such monitoring. 


The recently created Federal Pipeline Agency 
has responded to the project in a unique way. 
Terms and conditions being prepared will be at- 
tached to a contract between the Government 
and each of the pipeline companies. Two sets of 
conditions are contemplated — environmental 
and socio-economic. In effect these establish 
substantive and procedural responsibilities of 
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the parties and cement them in a legally bind- 
ing agreement. Although the clauses would be 
enforced by the Agency, they are stated ina 
manner that allows interpretation as the pipe- 
line proceeds (e.g. “acceptable mitigation plans 
shall be submitted and implemented”). 


Contact: 

Cynthia Hawksworth 

Environment and Land Use Secretariat 
Parliament Buildings 

Victoria, B.C. V8V 1X4 


Gary Paget 

Planning Coordinator, Planning Services 
Ministry of Municipal Affairs and Housing 
Parliament Buildings 

Victoria, B.C. V8W 3E1 

(604) 387-5925 


Case Study 81 

Waterfront Environmental Monitoring 
Program, Metro Toronto Region 
Submitted by Tom Farrell, Metro Toronto and 
Region Conservation Authority 


Creation of parkland along the Lake Ontario 
shoreline, using clean fill material, offers in- 
creased recreational opportunities for people in 
the Metropolitan Toronto region. To assess the 
effects of land “‘creation” on Lake Ontario, the 
MTRCA in 1975 initiated a program of monitor- 
ing development sites prior to, during and after 
construction. Parameters examined include 
water quality and temperature, sediment and 
groundwater quality. Remote sensing is used 
across the waterfront from Etobicoke Creek on 
the west to Carruthers Creek in Ajax on the 
east. 


Information accumulated through the program 
is being used, first, to predict longer-term envi- 
ronmental trends and second, in the implemen- 
tation of waterfront management strategies. 
Program findings will aid planning of future 
waterfront parks and accompanying engineer- 
ing design. The monitoring program, by provid- 
ing a sound base of readily available up-to-date 
information, also decreases the time required for 
planning and preparing sites for development. 
An annual report on the program is on view at 
the Authority offices; a summary is available. 


See also: 

Beak Consultants Ltd., Environmental Moni- 
toring Program, Outer Harbour, East Headland 
and Aquatic Park, Toronto Harbour Commis- 
sion (60 Harbour St., Toronto, Ont.), March 
1977, 47 pp. + app. 
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Contact: 

Ian MacNab 

Metro Toronto and Region Conservation 
Authority 

5 Shoreham Drive 

Downsview, Ont. M3N 184 

(416) 671-6600 


Case Study 82 
Remote Sensing in Canada 


In 1971 two events formally launched Canada’s 
program on remote sensing. The Canadian Cen- 
tre for Remote Sensing was set up to manage 
and coordinate all federal government remote 
sensing; and the Department of Energy, Mines 
and Resources negotiated an agreement with 
NASA whereby Canada would receive imagery 
from U.S. resource satellites. ERTS, the 

U.S. Earth Resource Technology Satellite (now 
called Landstat), was launched in 1972 and be- 
gan sending digital data that enabled compila- 
tion of some 75 000 photographs of the Cana- 
dian landscape. 


The information from Landstat, while limited 
to small-scale mapping, is potentially useful for 
environmental planning and management in a 
number of ways: 


e Updating maps to reflect changes in land fea- 
tures as a result of river diversions, construc- 
tion of new highways, urban expansion and 
the like. 


e Identifying geographical features such as 
fault lines and folds. 


e Monitoring the quality and quantity of envi- 
ronmental resources such as water, forest 
cover and crops. 


e Monitoring natural and man-made environ- 
mental problems, e.g. siltation, forest fires, oil 
spills and hurricanes. 


Selected sources: 


Aird, W.J. Remote Sensing: Airborne Mission 
Planning. Environment Canada, Environmen- 
tal Protection Service, Environmental Impact 
Control Directorate (Ottawa K1A 1C8), Sept. 
1977. Free. 


A training manual prepared to assist users in 
planning airborne remote sensing missions, with 
emphasis on aerial photography. 


Bird and Hale Ltd. Surveillance of the Environ- 
mental Effects of a Highway Facility by Remote 
Sensing. A State of the Art. Ontario Ministry of 
Transportation and Communications, Research 
and Development Division (1201 Wilson Ave, 
Downsview, Ont. M3M 1J8), Jan. 1977. 
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The first part of this technical report reviews 
the environmental effects of highway facilities, 
approaches to environmental impact assess- 
ment and remote sensing systems. The second 
part examines application of remote sensing 
techniques to environmental impact 
monitoring. 


Canada Dept. of Energy, Mines and Resources. 
Remote Sensing in Canada. Ottawa: EMR, 
Canada Centre for Remote Sensing (2464 Shef- 
field Road, Ottawa K1A OY7), 1973. 19 pp. 


An information brochure describing the Cana- 
dian remote sensing program and its applica- 
tions. The Centre also puts out a regular 
newsletter and other information materials. 
Phone (613) 993-0121. 


Clough, Donald J. and Morley, L.W. (eds.). 
Earth Observation Systems for Resource Man- 
agement and Environmental Control. New 
York: Plenum, 1978. Hardcover, 475 pp. $42.50. 


The authors are employed at the University of 
Waterloo and the Canada Centre for Remote 
Sensing respectively. The contributors, all ex- 
perts in their fields, focus on problems related to 
systems design, organization, development of 
infrastructure and use of information in decision 
processes. Divided into three sections — conclu- 
sions/recommendations, analyses of systems 
and application aspects, and detailed back- 
ground information — the book emphasizes 
problems of transfering technologies and me- 
thods from experimental programs to opera- 
tional management information systems. 


Harper, Dorothy. Eye in the Sky: An Introduc- 
tion to Remote Sensing. Ottawa: Department of 
Energy, Mines and Resources, 1976, 164 pp. 
Available from Supply and Services Canada 
(Printing and Publishing, Ottawa K1A 089), 
$5.60. 


Written for non-specialists, this book describes 
remote sensing technology and its application to 
geology, water resource management, forestry, 
agriculture and environmental impact 
assessment. 


Hedrick, Wallace E. et al., “Landstat”, 
Practicing Planner (American Institute of Plan- 
ners), December 1976, pp. 18-26. 


Describes and evaluates the current status of a 
program undertaken by the Pacific Northwest 
Regional Commission (includes the states of 
Idaho, Oregon, and Washington) to develop an 
inventory of land resources using remote sens- 
ing information as a key component. 
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Ryerson, Robert A. and Gierman, David M. A 
Remote Sensing Compatible Land Use Activity 
Classification. Paper presented at the Canadian 
Association of Geographers Annual Meeting 
Vancouver, May 1975. Dept. of Energy, Mines 
and Resources, Canada Centre for Remote 
Sensing (2464 Sheffield Road, Ottawa 

K1A 0Y7), Technical Note 75-1, May 1975. 

18 pp. 

The objective of this report is to provide a pre- 
liminary standardized land use classification 
system, compatible with the CLI, which can be 
used with remote sensing imagery available in 
Canada. Two levels of classification are pro- 
posed. Level 1 would focus on generalized land 
use categories with the levels of detail coinciding 
with CLI land use maps. Level 2 would aim at a 
more detailed classification of land use with 
mapping scales of 1:50 000 (for example, urban 
land use would be subdivided into low-density 
residential, medium-density residential, high- 
density residential, commerical, industrial). 


Thie, J., “An Evaluation of Remote Sensing 
Techniques for Ecological (Biophysical) Land 
Classification in Northern Canada”, in Thie, J. 
and Ironside, G. (eds.). Proceedings of the First 
Canada Committee of Ecological (Biophysical) 
Land Classification; 25-28 May, 1976, Petawa- 
wa, Ontario. Environment Canada, Lands Di- 
rectorate (Ottawa K1A 0E7), 1976. 


Concludes that interpretation of small-scale ae- 
rial photographs provides the best cost and data 
effective method for ecological land classifica- 
tion in Canada. Satellite data should be used in 
a complementary way to assess and delineate 
land districts and environmental phenomena. 


Case Study 83 
Monitoring With the Use of Resource 
Accounts 


The California Environmental Quality Act re- 
quires that local-level general plans, economic 
development plans and related projects/actions 
be preceded by Environmental Impact Reports 
(see Case Study 93 in 5.5 Environmental Impact 
Assessment). Santa Clara County meets this re- 
quirement through a single “Master Environ- 
mental Impact Report” which evaluates im- 
pacts of its General Plan in terms of the 
processes common to the types of activities un- 
der consideration (traffic, liquid and solid waste 
generation, water and energy consumed, etc.). 
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Identification of these impacts requires detailed 
information on the capabilities and limitations 
of the environmental setting (e.g. for liquid 
waste, the capacity of sanitary sewers, treat- 
ment facilities and the receiving water-body 
would have to be known). To assist in predicting 
impacts and to monitor the wide range of im- 
pacts resulting from the implementation of land 
use plans, Santa Clara County is developing a 
set of “Resource Accounts”. The Land Resource 
Account provides information regarding acreage 
and location of five categories of vacant land: 
physically constrained land, service-constrained 
land, policy-constrained land, land with mul- 
tiple constraints, and developable land. The Ser- 
vice System Account provides information on 
the present level of use and design capacity of 
sewers, roads, drainage, flood control and 
schools. 


In evaluating the General Plan and proposed 
staged development, the Master Environmental 
Impact Report draws on the data provided by 
the Resource Accounts to determine the rela- 
tionship between the capacities of each service 
and the demands that would be placed on those 
services if projected development of the vacant 
land occurred. As well as assisting in impact 
evaluations, Resource Accounts can be used to 
monitor the cumulative effects of development, 
thus serving as an “early warning” system to 
identify the need for preventive modifying 
actions. 


Refer to: 

Randolph Brodersen and Leonard Ortolano, 
“Use of an EIR Process in Controlling Urban 
Sprawl”, Journal of Urban Planning and Devel- 
opment Division (American Society of Civil En- 
gineering), August 1970, pp. 199-212. 


Richard C. Hall, “The Master Environmental 
Impact Report — A Method for Evaluating the 
Environmental Impacts of General Plans”, 
Design Methods and Theories, Vol. 10, No. 1, 
Jan.-March 1976, pp. 15-20. 


Contact: 

Richard C. Hall 

Senior Planner, Environmental Assessment 
Section 

Santa Clara County Planning Department 
70 West Hedding St. 

San Jose, CA 95110 
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Case Study 84 

Research Support for 

Rural Water Basin Planning 
in Ontario’s Maitland Valley 
Submitted by Ian Deslauriers, 
Maitland Valley 

Conservation Authority 


Located in southwestern Ontario, the Maitland 
Valley Conservation Authority is a rural admin- 
istrative unit, comprising representatives from 
the municipalities within the watershed and fi- 
nanced by municipal and provincial contribu- 
tions, concerned with water and related land re- 
sources. With a relatively small population and 
assessment base the unit faces few planning sit- 
uations of “crisis” proportions. Nonetheless, the 
watershed is experiencing a steady increase in 
land use conflicts and rural-to-urban transition. 
To help channel this growth and reduce its ad- 
verse environmental effects, the Authority has 
been encouraging student, consulting firm and 
government research. Its concern is: can re- 
search and monitoring methods of water and re- 
lated land resources, be developed to provide an 
improved data base while remaining affordable? 


Despite limited funds the Authority intends to 
continue its experimental program in research 
over the next five years. Evaluation of results is 
ongoing, with a formal review each year prior to 
budget preparation. The program is considered 
applicable to other jurisdictions enjoying mu- 
nicipal support and with appropriate executive 
and support staff. 


Contact: 

Ian Deslauriers 

Resource Manager 

Maitland Valley Conservation Authority 
Box 5 

Wroxeter, Ont. NOG 2X0 

(519) 335-3557 
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Information Resources 


See also: 

5.1 Environmental Plan- 
ning in a Management 
Framework 

5.2 Information 


Berlin, G.L. Urban Applica- 
tions of Remote Sensing. 
Council of Planning Librari- 
ans (Box 229, Monticello, IL 
61850), CPL 352, 1972. 
$6.50. 


Bisselle, C.A. et al. 
Monitoring the Environ- 
ment of the Nation. 1971. 
Available from National 
Technical Information Ser- 
vice (5285 Port Royal Rd., 
Springfield VA 22161), PB 
205990 and PB 2059B0. 


City of Calgary, Planning 
Dept. Provisional Guide- 
lines for the Development of 
a Strategic Monitoring 
System. The Department, 
Long Range Planning and 
Research Division (P.O. Box 
2100, Calgary T2P 2M7), 
Working Paper 3, Feb. 1977 
12 pp. $1.25. 


Any plan will become obso- 
lete over time unless provi- 
sion is made for updating it 
as the need arises, this re- 
port argues; this emphasizes 
the importance of monitor- 
ing the “‘performance” of 
the plan. Monitoring, a con- 
tinuing activity, is intended 
to find out what is happen- 
ing and to identify prob- 
lems. On the other hand, 
the purpose of review, a pe- 
riodic activity (annual in 
Calgary), is to decide what 
changes of policy are need- 
ed. A strong monitoring sys- 
tem is needed to collect and 
analyze information, to give 
early warning of actual and 
potential problems, and to 
indicate whether policies are 
working satisfactorily and if 
not, why not. The report 
discusses organizing the 
City’s monitoring operation 
(which is just beginning), 
the kinds of information to 
be monitored, and key is- 
sues to be resolved in the de- 
sign and development of the 
monitoring system. 


Canadian Environmental 
Advisory Council. Annual 
Review 1976. The Council 
(Environment Canada, Ot- 
tawa K1A 0H8), 1978. 

81 pp. Free. 


Part B of the report, pages 
3-81, is titled, ‘““The State of 
the Environment — 1976” 
(the 1977 report was not 
available as of August 1978). 
A series of brief contribu- 
tions by individual members 
of the Council examine air 
quality, the encroachment 
of urban development on 
prime food land, the status 
of Canadian wildlife, the 
state of the water environ- 
ment, nuclear power and 
the environment, the estua- 
rine environment, and prob- 
lems of environmental pol- 
icy-making at the federal 
level. Annotated further in 
1.2 Characteristics of Envi- 
ronmental Problems. 


Council of Environmental 
Quality. Environmental 
Quality: The Eighth Annual 
Report of the Council on En- 
vironmental Quality. Coun- 
cil on Environmental Qual- 
ity (722 Jackson Place NW, 
Washington, DC 20006), 
1976. Paperback. 445 pp. 
Available from U.S. Govern- 
ment Printing Office 

(Supt. of Documents, Wash- 
ington, DC 20402), Stock 
No. 041-011-00035-1, (the 
1976 report was $3.50). 


The most recent of the 
Council’s annual reports, 
serving a valuable purpose 
by regularly monitoring and 
disseminating key informa- 
tion on the quality of the 
(U.S.) environment. De- 
scribes events of the past 
year under the headings of 
pollution (air, water, toxic 
substances, noise, solid 
waste) energy, natural re- 
sources, human settlements, 
environmental impact as- 
sessment and the global en- 
vironment. Then examines 
conditions and trends with 
respect to environmental 
health, air quality, water 
quality, energy, non-renew- 
able resources, population 
and human settlement, and 
economics. 


Council of Environmental 
Quality. Environmental 
Quality: The Third Annual 
Report of the Council on En- 
vironmental Quality. Wash- 
ington, D.C.: The Council, 
1972. Paperback, 450 pp. 
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Available from U.S. Govern- 
ment Printing Office 

(Supt. of Documents, Wash- 
ington, DC 20402), Stock 
No. 4111-0011, $2.00 + 25% 
outside U.S.A. 


Chapter 1, “The Quest for 
Environmental Indices”, 
pages 3-46, discusses why 
environmental information 
is important and the barri- 
ers to an adequate system of 
reporting environmental 
status and trends. Particu- 
larily difficult are collecting 
accurate and representative 
data, and analyzing and 
presenting the data ina 
comprehensible and mean- 
ingful way. Indices are seen 
as a promising solution to 
these problems (“‘index” is 
defined as a quantitative 
measure which aggregates 
and summarizes the avail- 
able data on a particular 
problem). 


Darby, Ralph et al. 
Technical, Intelligence and 
Project Information System 
for the Environmental 
Health Service. Vol. IT: 
EHS Information Network 
Analysis. Columbus, OH: 
Batelle Memorial Institute, 
1970. Available from Na- 
tional Technical Informa- 
tion Service (5285 Port 
Royal Rd., Springfield, VA 
22161), PB 19441. 


Dewees, D.N. et al. 
Economic Analysis of Envi- 
ronmental Policies. Toron- 
to: University of Toronto 
Press, 1975. Paperback, 

175 pp. $10.00. 


Chapter 5 is titled ‘““Moni- 
toring and Information 
Cost”. The authors note, “A 
frequent problem in estab- 
lishing effective pollution 
control programs is that an 
effective scheme of monitor- 
ing and surveillance is too 
expensive for the enforce- 
ment agency to bear”. Mea- 
surement problems relate to 
the quantity of effluent dis- 
charged, the difficulty of 
measuring costs and bene- 
fits that would result from a 
proposed policy or that have 
resulted from existing poli- 
cies, and the question of 
who should bear the moni- 
toring costs. The chapter re- 
views methods and costs of 
determining emission rates 


and the role that measure- 
ments play in alternative 
pollution control policies. 


Edmunds, Stahrl and Letey, 
John. Environmental 
Administration. New York: 
McGraw-Hill, 1973. Hard- 
cover, 517 pp. $15.50. 


Chapter 5 is “The Govern- 
ment as Developer and 
Monitor”. 


Emmelin, Lars, ““The Swed- 
ish Environmental Informa- 
tion System”, Current 
Sweden, Jan.-Feb. 1977. 
Available from the Swedish 
Institute (P.O. Box 7070, 
S-103.82, Stockholm 7) or 
contact the Swedish Em- 
bassy (140 Wellington St., 
Ottawa K1P 5A2). 


Describes Sweden’s national 
system for monitoring envi- 
ronmental quality. Further 
information is available 
from the Swedish Council 
for Environmental Informa- 
tion (Jordbruksdepartmen- 
tel, Fack, S-103 20 Stock- 
holm, Sweden). 


Environment Canada. The 
Canada Water Act, Annual 
Report 1976-1977. Environ- 
ment Canada (Ottawa 

K1A 0H8), 1977. 


Reports on the work of com- 
mittees, progress on water 
planning and management, 
flood reduction programs, 
etc. Various federal moni- 
toring and information sys- 
tems are mentioned, for ex- 
ample: WATDOC (water 
resource document reference 
centre), GOWN (groundwa- 
ter data storage, processing 
and retrieval), NAQUA- 
DAT (national water qual- 
ity data bank), STAR (lim- 
nological data from the 
Great Lakes), WATENIS 
(water effluent national in- 
formation system), 
MWDAT (municipal water 
works and wastewater sys- 
tems), the Surface Water 
Data System, and the Gla- 
cier Data and Information 
System. A similar annual re- 
port is issued under the 
Clean Air Act. 


Floyd, Michael, Sutton, 
Alan et al. Monitoring for 
Development Planning. In- 
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stitute for Operational Re- 
search (4 Copthall House, 
Station Square, Coventry, 
CV1 2PP, England), Oct. 
1977. 99 pp. £2.83 plus 
postage. 


This report, based on an 18- 
month study for the U.K. 
Department of the Environ- 
ment, is addressed to all 
those in local government 
who are concerned with 
keeping track of the chang- 
ing circumstances which af- 
fect the lives of the people 
they serve, so that they can 
adapt their policies accord- 
ingly. It examines current 
practice in monitoring and 
the local planning process, 
information for monitoring 
and the institutional con- 
text, and the outputs from 
monitoring. Following a 
critical analysis of the con- 
cept underlying present 
practice,the authors develop 
an alternative model for a 
selective monitoring process 
to inform policy change. 
They articulate an issues- 
based approach comprising 
the monitoring of (1) issues 
of concern, (2) policies, pro- 
grams and decisions, and (3) 
uncertainties underlying fu- 
ture choices. The last chap- 
ter discusses organizational 
and reporting arrange- 
ments. 


Ford Foundation. The Art 
of Managing the 
Environment. Ford Founda- 
tion, Office of Reports (320 
East 43 St., New York, NY 
10017), 1974. 42 pp. Free. 


Annotated further in 5.6 Or- 
ganizational Arrangements. 
One of the case studies de- 
scribed is the County of San 
Diego’s Integrated Regional 
Environmental Manage- 
ment approach (see Lyle 
and Von Wodtke in 5.2 In- 
formation). IREM includes 
a computerized “early warn- 
ing” system that allows a 
planner, public manager or 
private developer to find out 
whether a piece of land pro- 
posed for development has 
any peculiar qualities that 
might make development 
unacceptable for any one of 
23 reasons (e.g. excessive 
slope, insufficient load-bear- 
ing capacity, population 
density, etc.). IREM also 


monitors environmental 
change using a set of envi- 
ronmental indices. 


Gardner, James S. A Study 
of Environmental Monitor- 
ing and Information 
Systems. U.S. Army Engi- 
neering Topographic Labo- 
ratories, Research Institute, 
1973. Paperback, 292 pp. 
Available from National 
Technical Information Ser- 
vice, (5285 Port Royal Rd., 
Springfield, VA 22161), AD- 
739-553, $12.25. 


Sources on monitoring envi- 
ronmental quality are hard 
to find. This one, though six 
years old, usefully reviews 
operational and proposed 
schemes for environmental 
monitoring, discusses re- 
mote sensing, describes in 
detail the key variables by 
which the physical environ- 
ment may be described, and 
outlines an organizational 
structure for an environ- 
mental information/moni- 
toring system. 


Gillis, J. et al. Monitoring 
and the Planning Process. 
University of Birmingham, 
Institute of Local Govern- 
ment Studies (P.O. Box 363, 
Birmingham B1J 2T7, Eng- 
land), 1974. Paperback, 

104 pp. £1.65. 


Haynes, Paul A., “Towards 
a Concept of Monitoring”, 
Town Planning Review, 
Vol. 45, No. 1, Jan. 1974, 
pp. 5-29. 


Compared to forecasting, 
simulation and evaluation 
technologies, scanty treat- 
ment is given to implemen- 
tation-monitoring-feed- 
back-review procedures in 
planning practice, this pa- 
per argues. It examines the 
concept and potential role of 
monitoring as an important 
function of planning in rela- 
tion to both theory and 
practice. A systems frame- 
work is set out for manage- 
ment of uncertainty. It uses 
a planning style which relies 
on a constant inflow of feed- 
back from the real world on 
the effects and repercus- 
sions of both planned and 
unplanned actions, and it 
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enables re-examination of 
problems and re-evaluation 
of policies. Monitoring is 
concerned with the collec- 
tion of information about 
the developing state of the 
system to which the plan- 
ning process is being ad- 
dressed. Monitoring occurs 
at the interface of the infor- 
mation field and the prob- 
lem identification function; 
it selects relevant informa- 
tion from the information 
field (scanning and screen- 
ing), arranges and organizes 
that information (structur- 
ing and storing) and disse- 
minates it to appropriate 
users. The safety-value 
function of reliable and in- 
tensive monitoring, the au- 
thor claims, would facilitate 
an organizational climate 
more receptive to 
innovation. 


Holz, Robert K. (ed.). The 
Surveillant Science: Remote 
Sensing of the Environment. 
Boston: Houghton Mifflin, 
1973. 390 pp. $10.95. 


Horton, Keith, “1400 In- 
struments Monitor Ontario 
Air”, Legacy (Ontario Min- 
istry of the Environment), 
March 1978, p. 3. 


Describes the Ministry’s 
monitoring network, of 

1 400 instruments covering 
96 areas, to chart the pro- 
gress of regulations in 
achieving desirable Ambient 
Air Quality Criteria set out 
in the Environmental Pro- 
tection Act. 


Koontz, Harold and O’Don- 
nell, Cyril. Principles of 
Management: An Analysis 
of Managerial Functions. 
Fourth Edition. New York; 
McGraw-Hill, 1968. 


Part Six, Chapters 18-31, 
provides the conventional 
management view of 
“control”. 


Lang, Reg and Armour, Au- 
drey. Municipal Planning 
and the Natural 
Environment. Toronto: 
Planning Act Review Com- 
mittee, 1977. Paperback, 
90 pp. Available from Gov- 
ernment of Ontario Book- 
store (880 Bay St., Toronto 
M7A 1N8), $1.25, cheque 
payable to Treasurer of 
Ontario. 


Annotated further in 1.3 
Characteristics of Environ- 
mental Planning. Section 
3.1 discusses the concept of 
and need for an annual “En- 
vironmental Audit” at the 
local level to keep track of 
environmental change, as- 
sist environmental assess- 
ment and keep the environ- 
mental information base up 
to date. 


Massachusetts Dept. of 
Community Affairs, Office 
of Local Assistance. 
Monitoring Change in Resi- 
dential Neighborhoods. The 
Office (1 Ashburton Place, 
16th Floor, Boston, MA 
01209), Dec. 1975. 80 pp. 


Though not explicitly “envi- 
ronmental”, this study is 
useful for its method of rec- 
ording existing data for use 
in identifying and evaluat- 
ing community change. 


Metropolitan Washington 
Council of Governments. 
Metropolitan Growth Policy 
Statement: The Metropoli- 
tan Growth Policy Program. 
The Council (1225 Connecti- 
cut Ave. NW, Washington, 
DC 20036), Oct. 1977. 21 pp. 
Free. 


The COG’s Metropolitan 
Growth Policy Program, be- 
gun in 1975, is intended: 

1. to provide a metropolitan 
framework for local govern- 
ment growth management 
efforts; 2. to assure consist- 
ency among the Council’s 
metropolitan planning ac- 
tivities in the areas of trans- 
portation, housing, land use, 
water resources, energy and 
air quality; 3. to increase 
communication and coordi- 
nation among all govern- 
ment agencies in the Wash- 
ington area; and 4. to assist 
local government and func- 
tional planning bodies to de- 
velop locally mandated pro- 
grams for air and water 
quality control. Since the 
Council’s function is advi- 
sory and coordinative, its 
main emphasis is on influ- 
ence and its primary tool is 
information. The COG con- 
tinuing planning process in- 
cludes establishment of in- 
formation and monitoring 
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systems to forecast regional 
growth, assess various im- 
pacts of growth and provide 
a basis for revising regional 
policies. Examples of this 
approach are provided by 
the following documents 
from the Council: Air Qual- 
ity Maintenance Planning, 
Dec. 1977, 96 pp., free, 
which sets out the current 
and projected state of the 
region’s air; Cooperative 
Forecasting, Summary Re- 
port — 1976, Dec. 1976, 

90 pp, $3.00, which provides 
short and long-range popu- 
lation and employment 
forecasts for use in func- 
tional and local government 
planning; and three reports 
in the Impact Assessment 
Program for the years 1980, 
1985 and 1995, namely, 
Land Use and Growth Pat- 
tern Implications of 
Forecasts, Feb. 1977, 86 pp., 
$3.00, Air Quality Implica- 
tions and Growth Forecasts, 
March 1977, 74 pp., $3.00, 
and Energy Implications of 
Growth Forecasts, April 
1977, 88 pp., $3.00. 


Metropolitan Washington 
Council of Governments. 
Metropolitan Recreation 
and Open Space Project 
Evaluation System. The 
Council (1225 Connecticut 
Ave. NW, Washington, DC 
20036), March 1975. 73 pp. 
Free. 


The Project Evaluation Sys- 
tem, a form of monitoring 
(but not a plan or proposed 
planning policy), is an oper- 
ational method for system- 
atically describing and eval- 
uating proposed recreation 
and open space sites within 
the Washington metropoli- 
tan area. Interactions 
among four independent 
variables are identified: Re- 
source Quality (individual 
site characteristics); Use 
Utility (potential level of 
use for various park purpos- 
es); Probability of Shifts to 
Urban Use (i.e. to non-park 
uses); and Readiness-To-Go 
(ability of public agencies to 
acquire sites). Indicators of 
Resource Quality include 
adaptability of soils, poten- 
tial for construction of facili- 
ties, internal site continuity, 
slope, relative relief, poten- 
tial availability, potential 
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for environmental preserva- 
tion, level of pollution, 
woodland vegetation, water 
recreation potential and his- 
toric preservation potential. 
Each of the other three vari- 
ables is similarily measured 
using physical, social, eco- 
nomic and institutional in- 
dicators. The System also 
develops a means for consid- 
ering interactions among 
the four variables in the 
park planning and acquisi- 
tion process, and it assem- 
bles the best-available data 
base for testing open space 
alternatives. 


National Research Council, 
Study Group on Environ- 
mental Monitoring. 
Environmental Monitoring. 
National Academy of Sci- 
ences (Printing and Publica- 
tion Office, Washington, DC 
20418), 1977. Paperback, 

181 pp. $7.75. 


Environmental monitoring 
(interpreted broadly to com- 
prise aspects of the collec- 
tion, analysis, interpretation 
and dissemination of scien- 
tific data related to environ- 
mental problems whether 
physical, biological, ecologi- 
cal or epidemiological) is es- 
sential to the formulation, 
implementation and evalua- 
tion of environmental man- 
agment policies to protect 
human health and wellbeing 
at acceptable cost, this 
study concludes. It finds, 
however, that the U.S. En- 
vironmental Protection 
Agency’s current monitor- 
ing programs are seriously 
deficient in three ways: they 
were undertaken as hasty 
responses to legislative re- 
quirements rather than be- 
ing based on scientific prin- 
ciples with clear objectives, 
priorities and criteria re- 
lated to a national monitor- 
ing system; they are based 
on short-term goals with al- 
most exclusive emphasis on 
monitoring to control 
sources of pollution rather 
than on discovering and an- 
ticipating environmental 
problems; and responsibili- 
ties for monitoring are frag- 
mented, with inadequate co- 
ordination within and 
among governments (even 
among programs) so that ex- 
isting monitoring programs 
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operate with little or no as- 
sessment of their contribu- 
tion to an overall national 
environmental program. 
The report examines these 
shortcomings in depth and 
makes a series of recommen- 
dations designed to correct 
them. Appendices include a 
case study on monitoring in 
the management of a river 
basin (the Maumee Estuar- 
y), papers on monitoring for 
genetic effects in man and 
incorporating uncertainty 
into environmental regula- 
tions, and a directory of 
monitoring programs and 
monitoring information 
centres. 


Page, John and Lang, Reg. 
Canadian Planners in 
Profile. York University, 
Faculty of Environmental 
Studies (4700 Keele St., 
Downsview, Ont. M3J 2R2), 
June 1977. 11 pp. Free (sup- 
ply limited). 

Presentation, to the 1977 
annual conference of the 
Canadian Institute of Plan- 
ners in Toronto, of the re- 
sults of a research project, 
“Environmental Planning 
in Canada”. The project 
aimed at identifying the 
theory underlying the prac- 
tice of urban regional plan- 
ning in Canada, contribut- 
ing to development of a 
more environmentally ori- 
ented planning theory, 
stimulating debate among 
practitioners, and augment- 
ing the accumulation of 
basic data on planning in 
Canada. Funded by the 
Canada Council to whom a 
detailed report on Phase 1 
was submitted in 1978. 


Patri, Tito et al. The Santa 
Cruz Mountains Regional 
Pilot Study: Early Warning 
System. University of Cali- 
fornia, Dept. of Landscape 
Architecture (202 Wurster 
Hall, Berkley, CA 94720), 
1970. 297 pp. $5.00. 


Information produced 
through environmental re- 
source inventories and ap- 
praisals may be combined 
with monitoring of urban 
growth and environmental 
change to highlight poten- 
tial and actual conflicts be- 
tween land use and natural 


systems/processes. An ex- 
tension of environmental 
monitoring approaches 
found in air quality and 
water quality management, 
the Early Warning System 
is an experimental model for 
predicting those areas where 
there is likely to be conflict 
between dynamic systems 
and five forms of develop- 
ment: selected residential, 
logging, tree farming, graz- 
ing and specialty crops. An 
inventory of land-related 
environmental systems pro- 
vides the base for the model. 
Urbanization trends are 
monitored and projected 
into the future to identify 
areas which should be given 
special attention. With the 
use of an Early Warning 
map the planner can iden- 
tify the areas likely to have 
impact problems. An impact 
analysis process provides 
the additional information 
necessary to determine the 
significance of potential im- 
pacts and to recommend 
land use policies for avoid- 
ing or minimizing further 
environmental degradation. 


Pennsylvania Light and 
Power Co. A Monitoring 
Study of Community Im- 
pacts for the Susquehanna 
Steam Electric Station. The 
Company (Allentown, PA), 
June 1976. 66 pp. Free. 


Annotated in 4.7 Energy 
Projects. 


Schaenman, Philip S. Using 
an Impact Measurement 
System to Evaluate Land 
Development. The Urban 
Institute (2100 M St. NW, 
Washington, DC 20037), 
1976. 106 pp. $3.95. 


The system uses monitoring 
to maintain the necessary 
data base. Part of a five-re- 
port series, annotated under 
Keyes in 5.5 Environmental 
Impact Assessment. 


Schiefer, K. and Lush, D., 
“Monitoring Program 
Needed for Wise Treatment 
Choices”, Canadian Pulp 
and Paper Industry, May 
1975. 


Waller, John D. et al. 
Monitoring for Government 
Agencies. The Urban Insti- 
tute (2100 M St. NW, Wash- 
ington, DC 20037), 1976. 

170 pp. $5.00. 


Information Resources 


Identifies the major tasks 
involved in establishing pro- 
cedures to determine 
whether program activities 
are being implemented as 
planned and whether ex- 
pected results are occurring. 
Procedures are presented for 
establishing an effective 
monitoring system for a di- 
verse set of projects and ex- 
amples are described from 
state agencies (particularly 
for criminal justice pro- 
grams). Also available from 
the Institute: Harry Hartry 
et al., How Effective Are 
Your Community Services? 
Procedures for Monitoring 
the Effectiveness of Munici- 
pal Services, 1977, 318 pp., 
$10.00, which includes dis- 
cussion of waste collection 
and disposal, recreation, 
transportation and water 
supply. 
Wedgewood-Oppenheim, F. 
et al. An Exploratory Study 
in Strategic Monitoring. 
University of Birmingham, 
Institute of Local Govern- 
ment Studies (P.O. Box 363, 
Birmingham B1J 217, Eng- 
land), 1974. Paperback, 

104 pp. £1.65. 
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5.4 Plans 


Planning is making mistakes on paper rather 
than on land (Brainerd). The environmental 
planning activity is mueh more complex than 
this observation implies, however. Circum- 
stances to which planning applies vary widely, 
especially in terms of (a) the degree of uncer- 
tainty associated with the planner’s under- 
standing of natural and human environments 
over which planned action is to be directed, and 
(b) the degree of control the planner’s client has 
over the actions needed to put the plan into ef- 
fect. As a result, and because planning as a guid- 
ing activity exists at various levels in all organi- 
zations, the products of planning vary. There 
are correspondingly different levels and kinds of 
plans, in both public and private sectors. For 
example: 


“Strategic” plans vs. “implementation” 
plans. The former, more concerned with 
ends, are likely to be deliberately flexible; for 
example, they will not be legally adopted un- 
der procedures that make later revisions diffi- 
cult. The latter, exemplified by the municipal 
budget, are more concerned with means and 
with guiding specific implementing activities. 
Both kinds of plans are closely related to the 
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management function of control — maintain- 
ing conformance of the organization’s activi- 
ties as close as possible to its objectives and 
correcting the objectives when circumstances 
render them obsolete. Each kind of planning 
relates closely to the other. The environmen- 
tal planner’s efforts deserve to be directed at 
both even though the planner is more likely 
to work at administrative or operational lev- 
els than at the strategic. 


“Comprehensive” plans vs. “functional” 
plans. Comprehensive plans usually land-use 
and physical-development oriented, seek to 
provide guiding frameworks for the func- 
tional plans in order that a common base of 
objectives and data may be used to ensure 
proper location for specific facilities and coor- 
dinate timing of development. In practice the 
comprehensive-functional relationship is far 
less certain. Major transportation, water sup- 
ply and waste disposal facilities tend to be 
the key shapers of growth in urbanizing re- 
gions. Often it is the public or private func- 
tional planners, not the so-called comprehen- 
sive planners, who determine the nature, 
amount, rate and location of urban develop- 
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ment which is a principle determinant of en- 
vironmental quality. Environmental plan- 
ners, therefore, need to diversify their efforts 
toward both comprehensive and functional 


plans. 


“General” plans vs. “specific” plans. Plans, 
whether comprehensive or functional, will 
likely not lead directly to actions affecting 
specific environments. Instead, they provide 
input to further, more detailed plans. Envi- 
ronmental planners have to continue their ef- 
forts down through sequences of increasingly 
articulated plans that culminate in construc- 
tion, operations and site management (Kitch- 
en, 1976). They also need to recognize that 
initiatives for environmental quality are as 
likely to emanate from the specific or opera- 
tional level (e.g. from private developers’ 
plans, especially where development compa- 
nies are large and able to hire environmental 
expertise) as from the general or strategic 
level. 


Closely related to ‘plans‘ are policies — broad 
guiding decisions applied to classes of more spe- 
cific decisions. Policies may be either inputs to 
or outputs of planning processes. They are a 
form of management control designed to bring 
various actions under unified direction in order 
that the organization’s or community’s objec- 
tives may be effectively served. Sets of policies, 
related in terms of their application over time, 
constitute strategies (according to Lash, a strat- 
egy is a set of policies or means which have mu- 
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tually reinforcing effects, and aim at not just 
one but a whole set of objectives). Policy formu- 
lation involves: defining environmental prob- 
lems and identifying environmental issues 
(which includes a critical analysis of the current 
condition, how it came to be, what’s wrong with 
it and where it appears to be headed, why the 
problem isn’t solving itself and what barriers 
stand in the way of possible solutions, what poli- 
cies have “accumulated” so far and their 
strengths/weaknesses); devising policy options 
(which includes identifying key implementing 
agencies, the positive and negative conse- 
quences of pursuing each option, and who would 
benefit/pay); and formulating policy recom- 
mendations (which problem definition, which 
objectives, which implementing means, which 
policy option to apply, how to go about it). Pol- 
icy exists at the interface of goals (what we 
want to achieve) and jurisdiction (powers avail- 
able to achieve the goal). Questions of degree of 
control over implementing actions and interests 
supporting or opposing such actions, therefore, 
become all-important in policy formulation. 


In recent years the emphasis in planning prac- 
tice has shifted from plan to process, reflecting a 
growing awareness of the uncertainties inevi- 
tably present and the need for a continuing re- 
sponse. Various models of “the planning pro- 
cess” have been advanced; with special 
reference to environmental planning, examples 
include Kaiser, Kitchen (1976), Lassey, Nas- 
sau-Suffolk Regional Planning Board, North 
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1. Setting up the planning 
process 


2. Identifying the key 
problems and issues 


3. Formulating goals and 
objectives 


. Surv 9 
ing present/future 
conditions 


5. Generating alternative 
policies and strategies 
6. Evaluating alternative 
policies and strategies 
7. Preparing the plan 
8. Submitting and adjust- fesse 
ing the plan one gay aah 
Plan approval 


Functional plan- 
ning processes 


9. Monitoring and review 


v 
Implementing 
actions 


Inti 


Figure 5.8 A Conventional Urban Planning Process 


Pickering Development Corporation (Ontario 
Ministry of Housing), Ohio Department of Nat- 
ural Resources, Rutgers University, and Sar- 
gent. Most of these, however, refer to 
plan-making processes, dissociating this partic- 
ular planning activity from its larger 
management context and therefore separating 
planning from implementation other than land- 
use regulation and the review of private-sector 
plans. A recent survey of Ontario municipal 
planners (Lang and Armour, 1977a) found that 
opportunities to increase the environmental 
sensitivity of plans have tended to be perceived 
narrowly as one of three: preparing an overall 
environmental plan for the municipality (rarely 
done in practice), introducing an environmental 
section into a municipality-wide plan otherwise 
oriented to land-use and physical development 
(more common), or incorporating environmen- 
tal policies throughout such plans (the favourite 
approach). The same survey discovered that the 
environmental priorities of municipal planners 
extended well beyond those expressed in the 
plans finally adopted by their municipal coun- 
cils. Municipal plans lag rather than lead. And 
the resources needed to prepare legally defensi- 
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ble, politically feasible, environmentally ori- 
ented plans -— staff, time, money, knowledge, 
data — seldom seem to be available to municipal 
governments. 


Table 5.2 Environmental Management Strategies 
in Official Plans, Ontario 


Invoking Conservation Authority regulations (found in 42% 
of the sample) to control land use on environmentally 
significant sites. 


Requesting environmental studies (found in 39% of the 
sample) of varying scope, usually part of a hazard lands 
policy in which the effects of the environment on 
proposed developments are examined. Studies include 
existing environmental and/or physical hazards, their 
potential impacts and mitigating measures. Information 
required for water-oriented proposals or those occurring 
in environmental protection areas typically includes 
suitability of soils for septic tanks, impact on water table 
and water quality, impact on fish spawning areas and on 
vegetation, and impact on other environmental protection 
areas. 


Applying pollution standards (found in 29% of the sample), 
either provincial or municipal, in the regulation of land use 
activities. Such standards often appear as broad goals or 
policy statements, or in relation to specific activities such 
as aggregate extraction. Statutory control, liaison with 
provincial and other authorities, and encouragement of 
sound engineering practices are the main approaches 
taken. 


Encouraging and controlling tree preservation (found in 
20% of the sample), usually a policy directed at aesthetics 
and most often applied to rural estates. 


Relying on municipal or provincial powers to purchase 
land requiring protection (found in 10% of the sample). A 
few Plans stated their intent to purchase land in order to 
protect environmental resources. 


Requesting dedications, setbacks and scenic easements 
(found in 9% of the sample), usually applied as a policy to 
river valleys, ravines and other environmentally sensitive 
areas. 


Prohibiting use of particular environmental areas (found in 
5% of the sample), usually applied to developments 
occurring in or near stream valleys or marshes. 


Requesting land use studies or plans (found in 5% of the 
sample) as part of the process of reviewing development 
proposals. Holding categories are also used. 


Relying on various provincial agencies (stated explicitly in 
2% of the sample). Pollution is the usual concern. 


Source: Reg Lang and Audrey Armour, Municipal Planning and the Natural 
Environment (Toronto: Ministry of Housing, 1977). The foregoing resulted from 
a 36% sample survey (part of the Ontario Planning Act Review) of the 362 
municipal “official plans” in early 1976. Nearly two-thirds of these plans were 
adopted after 1970, the peak of the environmental movement. 
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Environmental planning faces formidable prob- 
lems. While capable of being overcome in some 
of the larger and more affluent jurisdictions, 
they suggest that the typical environmental 
planner may have to begin modestly with a 
number of smaller-scale initiatives rather than 
with the formulation of a “comprehensive envi- 
ronmental plan”. To succeed, however, even 
small initiatives will require support from the 
strategic and administrative levels of the plan- 
ner’s organization throughout the life of each in- 
itiative. Planners also have to be careful about 
the form their plans take: 


... The plan to be implemented functioned 
best when not developed as a detailed blue- 
print of how the planners wanted the world to 
look. Instead the plan to be implemented 
seemed more useful when seen as a set of ob- 
Jectives expressed as a set of guidelines and 
criteria for evaluating proposed actions. It 
had to be sufficiently flexible to accommodate 
financial exigencies and to allow participa- 
tion by the operating units in the develop- 
ment of detailed project and task proposals. 
(Munson). 


Below the strategic level, opportunities to intro- 
duce environmental considerations depend 
heavily on the environmental planner’s interac- 
tions with planners and managers in operating 
departments. To succeed, environmental plan- 
ning initiatives need the close continuing in- 
volvement of the agencies responsible for de- 
tailed planning, design, construction and 
operations, even though the impetus for such 
cooperative relationships has to come from the 
planner. If the planner is already a member of 
one of these departments — transportation, for 
instance — success will depend to a great extent 
on relationships with line managers and field 
staff. Raising the priority given to environmen- 
tal factors in functional planning or lower-level 
operations requires the addressing of assump- 
tions underlying the way things are now done 
(e.g. behind abatement standards, governing 
street widths, underlying storm sewer design). 
It means paying attention to organizational in- 
terests; various organizations see themselves as 
pro-environmental and are astounded when 
they are criticized for causing degradation. And 
it requires an awareness of disciplinary and pro- 
fessional biases. The “paradigm” underlying 
each field can be a significant factor in the envi- 
ronmental stance its practitioners take and the 
conflicts they encounter with others. 
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Case Study 85 

Tumbler Ridge New Community Plan 
Submitted by Gary Paget, 

B.C. Ministry of Municipal 

Affairs and Housing 


The Province of British Columbia decided to 
plan for the development of a new town of 

10 500 to accommodate employees of antici- 
pated coal developments and other resource ac- 
tivities in a wilderness area of the Alberta Pla- 
teau foothills in northeast B.C. (see Case Study 
59 in 4.2 Urbanization). The land is owned by 
the Crown. The area is characterized by ecologi- 
cal constraints (sensitive slopes, floodplain, ava- 
lanche zones, high winds, forest fire hazard) as 
well as opportunities for ecologically oriented 
planning (diverse vegetation, wildlife corridors, 
outstanding visual resources, varied topography, 
recreational opportunities). 


Prime responsibility for planning and develop- 
ment of the new community rests with the Min- 
istry of Municipal Affairs and Housing. Also ac- 
tively participating are a number of other 
provincial agencies: Forests, Mines, Petroleum 
Resources, Highways, Public Works and Envi- 
ronment. The conceptual plan which evolved, 
attempts “to achieve a community that fosters 
a sense of well-being that seeks innovative solu- 
tions to problems of growth, lack of economic 
diversity and lack of social cohesion, within a 
framework of environmental, organizational 
and financial constraints”. A conscious attempt 
was made to “design with nature” and to max- 
imize energy conservation. An integral compo- 
nent of the overall plan is careful management 
of the environmental resources of the townsite 
and surrounding region during the period of ini- 
tial planning, subsequent development and later 
occupation, and coordination of this urban ac- 
tivity with the various phases of mine, transpor- 
tation and related development. 


Refer to: 

Thompson Berwick Pratt & Partners et al. 
(Richard Rabnett, Project Director), Conceptual 
Plan, Tumbler Ridge, Northeast Sector, B.C.: 
Physical Plan/Social Plan/Financial Plan/Or- 
ganization Plan, Ministry of Municipal Affairs 
and Housing, 1978. 4 volumes. 


Contact: 

Gary Paget 

Planning Coordinator, Planning Services 
Ministry of Municipal Affairs and Housing 
Parliament Buildings 

Victoria, B.C. V8W 3E1 

(604) 387-5925 
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Case Study 86 
Environmental Planning Para- 
meters for a New Community 


The following principles were developed in plan- 
ning for the new Community of North Picker- 
ing, northeast of Metro Toronto: 


1. Develop environmental quality goals, site- 
specific but in the regional context. 


2. Undertake field investigations of existing 
geology, soils, vegetation, wildlife and ar- 
chaeological/historical features. . 


3. Develop perspectives of change in environ- 
mental resources over time due to human 
intervention and/or natural processes. 


4. Develop environmental planning standards. 


5. Anticipate environmental impacts — ecosys- 
tem responses to development proposals. 


6. Assoon as possible, renovate degraded natu- 
ral systems and increase stability of vegeta- 
tive systems by encouraging diversity to 
minimize deleterious urban effects. 


7. Identify environmental design and 
construction guidelines to reduce and con- 
trol adverse off-site or downstream environ- 
mental effects from runoff or waste 
generation. 


8. Monitor ecosystem “health” (structure and 
function). 


9. Identify cost implications. 


10. Identify required institutional mechanisms, 
develop needed community appreciation of 
environmental elements, allow for continual 
community participation in environmental 
quality issues, and identify policy 
implications. 


Refer to: 

Ontario Ministry of Housing, North Pickering 
Development Corporation, Environmental 
Management Opportunities and Constraints 
Within the North Pickering Site, The Corpora- 
tion (950 Yonge St., Toronto M7A 2K4), 1975. 
See Information Resources. 


See also: Case Study 27 in 2.4 Urban Vegetation 
and Case Study 67 in 4.5 
Transportation. 
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Case Study 87 

A Policy Plan for Alberta’s Peace River 
Region 

Submitted by Ian Wight, Peace River Regional 
Planning Commission 


The Peace, with 100 000 people spread over one- 
third of Alberta, is a sparsely populated part of 
Canada’s resource frontier. Though still almost 
50% rural, the region is experiencing rapid 
growth of its urban centres. The Peace has an 
impressive existing and potential capacity fora 
wide range of resource developments; on the 
other hand, its residents particularly cherish its 
high environmental quality. The region’s chal- 
lenge is to participate in the mainstream of 20th 
century economic life without jeopardizing 
quality of environment and community life the 
people enjoy. How to accommodate resource de- 
velopment within environmental limits at a hu- 
man scale, therefore, is the general problem ad- 
dressed in the regional policy plan, prepared by 
the Peace River Regional Planning Commission 
comprising 35 urban and rural municipalities. 


The final version of the plan, which has been 
considerably modified from a more environmen- 
tally oriented draft, lacks teeth and consistency 
but retains a general direction in qualified fa- 
vour of respecting the environment. Policies to 
preserve good farmland and minimize environ- 
mental consequences of resource development 
are well stated though not yet adequately 
backed up. The Rural Land Use Policy in the 
plan is environmentally oriented in a more im- 
mediately workable way. It features a section on 
environmental quality and policies drawing at- 
tention to the importance of watershed, airshed 
and solid waste disposal considerations when 
evaluating development proposals. Reference is 
also made to avoidance of noise and safety haz- 
ards around airports. The region’s lakeshore and 
landscape (river valley) corridors are to be pro- 
tected. Although the corridor designation policy 
is weakened by the absence of specific land use 
controls, recreation development in these loca- 
tions is viewed positively and in part from the 
standpoint of tourism promotion. 


To date, opportunities to test the plan have 
been limited; it has enjoyed mixed success with 
regard to specific developments. Two problems 
are: 1. the relative lack of regional growth, 
which leads to desperation for development in 
some quarters and a readiness to throw environ- 
mental principles out the window; and 2. the 
seemingly large amount of natural environment 
available, which promotes complacency over the 
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loss of small amounts to development. The plan 
has been more successful in mandating further 
research into regional environmental issues. 
Major studies have been completed on the re- 
gion’s water resources (see 3.3 Lakes). The 
plan’s environmental theme has also led to par- 
ticipation in provincial government studies on 
major highway and hydro-dam developments. 
Finally, the plan facilitated a unique planning 
education experiment involving a regional news- 
magazine which regularly reports on environ- 
ment issues (e.g. a recent issue dealt with appro- 
priate technology). 


The plan is now being reviewed and considera- 
tion is being given to founding the new plan 
explicitly on environmental planning principles. 
To be fully successful, however, this may re- 
quire a major educational effort which goes be- 
yond the time constraints on the review. En- 
couragement to move in this direction is 
provided by the revised statement of purpose of 
Alberta’s new Planning Act which requires 
plans to “maintain and improve the quality of 
the physical environment within which patterns 
of human settlement are situated in Alberta”’. 


Refer to: 

Peace River Regional Planning Commission, 
Patterns for the Future: A Regional Policy Plan 
for the Peace River Region of Alberta, Septem- 
ber 1976, 62 pp. + app.; The Preliminary Re- 
gional Plan-Draft, April 1973, 113 pp.; and Pat- 
terns for the Future: Draft IT, March 1974. 


People, Plans and the Peace, news-magazine 
available from the Commission. 


Contact: 

Ian Wight 

Senior Regional Planner 

Peace River Regional Planning Commission 
10104-101 Ave. 

Grande Prairie, Alta T8V 0Y3 

(403) 532-0988 


Case Study 88 

Environmental Analysis, Oro Town- 
ship Secondary Plan, Ontario 
Submitted by Michael Hough, 

Hough Stansbury + Associates Ltd. 


In April 1977, Hough Stansbury and Associates 
began a resource analysis along a 15-mile sec- 
tion of Ontario’s Lake Simcoe in the Township 
of Oro which has experienced considerable pres- 
sure for backshore recreational and estate devel- 
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opment. Environmental characteristics of the 
site demanded sensitive planning to avoid water 
pollution, health hazards and general degrada- 
tion of aesthetic and biological quality. Septic 
tanks and individual or municipal water sup- 
plies service the area. Local soils have limited 
ability to accept sub-surface effluent, however, 
and groundwater quality and supply are major 
concerns; others include the adjacent Lake Sim- 
coe fishery, the remaining woodlots, geomorpho- 
logical features and the visual character of the 
site. 


Preparation of a Secondary Plan, as the context 
for environmental analysis, involved identifying 
potentials and constraints for development and 
formulating development policies aimed at qual- 
ity community and environment. Background 
information was supplemented with extensive 
reconnaissance using airphoto interpretation 
and field sampling techniques. The information 
was organized according to resource categories 
such as soil type and depth, slope, water table 
conditions, wildlife habitat, vegetation and vis- 
ual analysis. A coding system, depicting the 
basic resource information for each terrain type, 
was a valuable step that helped the Council and 
the public to understand and evaluate inventory 
results as well as a development capability rank- 
ing system devised to integrate all the resource 
data. Composite terrain units were delineated 
by overlaying the individual resource maps and 
evaluated using the ranking system; this map 
was colour-coded for easy interpretation. 


Provincial regulatory personnel, municipal offi- 
cials, land use planners and the general public 
appear to have accepted the method as a result 
of its clear definition and quantification of pa- 
rameters, concise analysis and graphic presenta- 
tion. The background environmental analysis 
served as the foundation for the Secondary Plan 
and is being used by various levels of govern- 
ment for the review of subdivision applications. 
Cooperation received from municipal, regional 
and provincial organizations, and recognition of 
the need for a detailed environmental basis for 
the Secondary Plan, were instrumental in the 
success of this project. 


Contact: 

Ed Hanna, Michael Michalski or Michael 
Hough 

Hough, Stansbury and Associates Ltd. 

69 Sherbourne St. 

Toronto, Ont. M5A 2P9 

(416) 366-8751 
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Case Study 89 

Mississauga’s Environmental 
Planning Program 

Submitted by Dirk Blyleven, 
City of Mississauga 


Mississauga is a “new” city (created through 
local government reorganization) located in the 
Regional Municipality of Peel, immediately 
west of metropolitan Toronto. It is experiencing 
rapid urbanization which produces circum- 
stances under which planning — environmental 
planning in particular — is both urgently re- 
quired and difficult to accomplish. 


Concern for environmental quality by some 
councillors elected in 1974 led to the formation 
of an Environmental Advisory Board, a citizens’ 
group that advises the City Council on environ- 
mental matters. The Board recommended that 
environmental planning receive consideration in 
review of the City’s Official Plan. Subsequently, 
the Planning Department was reorganized to 
include an environmental control section (com- 
prising one planner). In July 1978 City Council 
adopted its first Official Plan. Environmental 
policies included in the Plan establish a compre- 
hensive environmental planning program which 
recognizes that natural environmental concerns 
are an integral part of the entire planning pro- 
cess. A three-volume Mississauga Environmen- 
tal Planning Program has been prepared to 
guide the formulation and implementation of 
environmental policies. Volume 1, ““Environ- 
mental Inventories’, analyzes elements of natu- 
ral environmental systems including geology, 
climate, hydrogeology, surface drainage, wildlife 
and vegetation. Volume 2, “Environmental 
Planning Policies”, evaluates elements of the 
natural environment and devises planning ob- 
jectives and policies. Volume 3, “Environmental 
Assessment Reports” describes the EA process 
including content requirements, procedures and 
guidelines to assist preparation. 


Over the past two years the Planning Depart- 
ment has been attempting to implement the 
draft environmental policies. For example, the 
Creditview Secondary Plan includes a separate 
“Environment” report which identifies, ana- 
lyzes and evaluates natural environments and 
recommends measures to preserve and manage 
natural features; plans of subdivision under the 
Plan will preserve two woodlots. This is a signif- 
icant achievement considering the fragmenta- 
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tion of land ownership and the traditional ap- 
proach to open space. 


The Department’s approach maps three 
categories of environmental planning areas, 
based on an environmental inventory emphasiz- 
ing woodlots and watercourses. Environmental 
Protection Areas have a high level of environ- 
mental significance and ecological sensitivity. 
Their principal function will be to prohibit ac- 
tivities adversely affecting the natural environ- 
ment; permitted uses include conservation, for- 
estry, wildlife management, horticulture, public 
open space, agriculture, golf courses, public 
works and private parkland. Environmental 
Policy Areas “A”’, less significant and less sensi- 
tive, still have limited tolerance for develop- 
ment; policies seek to control activities harmful 
to the natural environment. Environmental Pol- 
icy Areas “B” have some environmental oppor- 
tunities and constraints but development can be 
permitted without seriously affecting natural 
processes; the primary intent is to retain ele- 
ments of the natural environment in the urban 
landscape. Supporting this hierarchy in the Offi- 
cial Plan is a requirement for an Environmental 
Assessment Report submitted to the municipal- 
ity for development in or adjacent to Environ- 
mental Protection Areas or woodlots. Such a re- 
port will contain both an environmental 
analysis and an environmental impact state- 
ment for review by the environmental planner. 
Other measures, such as requiring lands below 
the top of valleys and ravines to be conveyed to 
the City, complement the foregoing approach. 


Refer to: 
City of Mississauga, Mississauga Environmen- 
tal Planning Program, Volumes 1-3, 1978. 


Contact: 

Dirk Blyleven 

Principal Planner, Development Control 
Planning Department 

City of Mississauga 

1 City Centre Drive 

Mississauga, Ont. L5B 1M2 

(416) 279-7600 
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See also: 

1.3 Characteristics of En- 
vironmental Planning 

5.1 Environmental Plan- 
ning in a Management 
Framework 

5.2 Information 

5.7 Regulation and Re- 
view. 


Brainerd, John W. Working 
with Nature: A Practical 
Guide. New York: Oxford 
University Press, 1973. 
Hardcover, 517 pp. $15.00. 


British Columbia Ministry 
of the Environment, Envi- 
ronment and Land Use 
Committee Secretariat, Re- 
source Planning Unit. A 
Land Use Planning 
Framework. The Ministry 
(Parliament Buildings, Vic- 
toria V8V 1X4), July 1977. 
31 pp. 

Clearly written, this booklet 
is designed to provide a gen- 
eral understanding of the 
broad patterns of resource 
occurrence and land use in 
British Columbia. It dis- 
cusses landforms, agricul- 
ture, fisheries, forestry, out- 
door recreation, the visual 
resource, wildlife, urban 
suitability, transportation 
and utility corridors and res- 
ervoirs. A profile diagram 
(below) (included under 
B.C. Ministry of the Envi- 
ronment, Information Re- 
sources, 2.4 Soil/Soil Capa- 
bility) shows the mix of 
resource values. A case is 
made for using the land use 
planning framework in inte- 
grated resource manage- 
ment. 


Capital Regional District. 
Metchosin Official Settle- 
ment Plan. Capital Regional 
District, Planning Dept. 
(P.O. Drawer 1000, Victoria, 
B.C. V8W 286), 1978. 


The Metchosin area is lo- 
cated at the southern tip of 
Vancouver Island adjacent 
to the provincial capital of 
Victoria. The Plan provides 
policies for the environmen- 
tal management of sensitive 
areas including lakes, creeks 
and streams, inland wet- 
lands, marine shorelands, 
wildlife habitats, original 
vegetation, unstable soil for- 
mations, lands with high 


erosion potential, and his- 
toric man-made environ- 
ments such as archaeologi- 
cal sites. 


Clark, John. The Sanibel 
Report: Formulation of a 
Comprehensive Plan Based 
on Natural Systems. The 
Conservation Foundation 
(1717 Massachusetts Ave. 
NW, Washington, DC 
20036), 1976. Paperback, 
305 pp. $9.00. 

The City of Sanibel is a 

11 000-acre barrier island 
just off Florida’s Gulf Coast. 
Its economy is based on 
tourism (over a million tour- 
ists a year), which has raised 
concerns about preservation 
of the island’s natural quali- 
ties in the face of develop- 
ment pressures. With Wal- 
lace, McHarg, Roberts and 
Todd as planning consul- 
tants, and with assistance 
from an ecological inventory 
by the Conservation Foun- 
dation, the City prepared a 
comprehensive plan divid- 
ing the island into ecological 
zones. Densities, dwelling 
units and infrastructure 
services were allocated ac- 
cording to ecological sensi- 
tivity and environmental 
capacities. Measures includ- 
ing performance standards 
were proposed for protecting 
natural environmental, eco- 
nomic and scenic resources. 
Clark documents the Sani- 
bel experience including a 
history of the island and the 
results of a natural systems 
study and provisions of the 
plan. Appendices deal fur- 
ther with hydrology, vegeta- 
tion, beach geology, wildlife 
ecology, estuarine ecology 
and an energy-based natu- 
ral systems study (anno- 
tated in 2.7 Energy). 


Dennison, P.J. Environmen- 
tal Factors in Three Plan- 
ning Studies. Acres 
Consulting Services Ltd. 
(480 University Ave., To- 
ronto, Ont.), n.d., about 
1978. 25 pp. 


Describes three environ- 
mental planning exercises in 
Ontario: the Hamilton- 
Wentworth waterfront 
study, the Simcoe-Georgian 
area development strategy 
and the Sarnia-Lambton 
area planning study. 
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Dror, Y. Public Policymak- 
ing Reexamined. San Fran- 
cisco: Chandler Publishing 
Co., 1968. Hardcover, 

370 pp. $11.25. 


A useful general source on 
the public policy-making 
process, especially Part II, 
“A Framework for Evaluat- 
ing Public Policy-Making”’ 
and Part IV, “An Optimal 
Model of Public Policy- 
Making”. See also: Thomas 
R. Dye, Understanding 
Public Policy (Prentice-Hall, 
1972); James E. Anderson, 
The Study of Public Policy 
(Praeger, 1975); and G. 
Bruce Doern and Peter Au- 
coin, The Structures of Pol- 
icy-Making in Canada 
(Macmillan, 1971). Unfortu- 
nately these and other 
sources in the policy field 
tend to focus on policy anal- 
ysis rather than policy 
formulation which is more 
the concern of the planner. 
Friend et al., offer useful ob- 
servations on policy 
formulation. 


Dubé, Jean et Gravel, Yvon. 
Plan pilote d’aménagement 
intégré des ressources biolo- 
giques du territoire de la 
frayére du ruisseau Saint- 
Jean, comté de Chéteau- 
guay, Québec. Ministére du 
tourisme, de la chasse et de 
la péche, Direction de la re- 
cherche faunique (9530 rue 
de la Faune, Orsainville, 
Qué. G1G 5E5), 1978. 52 pp. 


A resource management 
plan for spawning areas, dis- 
covered in 1972, on the 
Saint Jean River. The study 
was undertaken in response 
to development proposals 
on Saint-Louis Lake. The 
plan recommends measures 
to protect, restore and ame- 
liorate reproduction areas in 
the river and examines costs 
associated with such a man- 
agement program. 


Environment Canada. 
Monograph on Comprehen- 
sive River Basin Planning. 
Environment Canada, In- 
land Waters Directorate 
(Ottawa K1A 0H3), 1976. 
Paperback, 246 pp. 


Annotated in 3.1 Streams 
and Valleys. Progress on 
river basin plans across Can- 
ada is described in Environ- 
ment Canada, Canada 


Water Year Book 1976, 
available from Supply and 
Services Canada (Printing 
and Publishing, Ottawa 
K1A 089), $3.50. 


Fairfax County Govern- 
ment, Office of Comprehen- 
sive Planning. Growth, 
Change and the Environ- 
ment in Fairfax County: 
The Environmental Plan- 
ning Process. Fairfax 
County Dept. of Environ- 
mental Management, Divi- 
sion of Administrative Serv- 
ices (Massey Building, 4100 
Chain Bridge Road, Fairfax, 
VA 22030), Sept. 1974. 

99 pp. 

Annotated in 5.7 Regulation 
and Review. 


Fraser River Estuary Study. 
Interim Information 
Bulletin. Environment and 
Land Use Committee Secre- 
tariat (Parliament Build- 
ings, Victoria V8V 1X4), 
April 1978. 4 pp. 


In the Fraser River estuary, 
a joint federal-provincial 
study began in February 
1977 with the aim of devel- 
oping a plan and guidelines 
for the future management 
of the river/estuarine re- 
source. This involves deter- 
mination of: the quantity 
and quality of waste water 
that could be disposed of in 
the estuary; means of pre- 
serving and maintaining 
fish, wildlife and waterfowl 
habitat; appropriate indus- 
trial and port development 
and recreational uses; and, 
most important, the inten- 
sity of use and the degree to 
which uses can be effec- 
tively integrated into the es- 
tuary system. 


Friend, John, Hickling, Al- 
len et al. The 
Environmental Sciences in 
Regional and Structure 
Planning. Volume IT: A 
Guide for Planners and 
Scientists. Institute for Op- 
erational Research (4 Copt- 
hall House, Station Square, 
Coventry CV1 2PP, Eng- 
land), July 1976. 79 pp. 
Annotated in 1.3 Character- 
istics of Environmental 
Planning. Pages 59-65 deal 
explicitly with policy-mak- 
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ing. The monitoring of poli- 
cies is covered extensively in 
Michael Floyd, Alan Sutton 
et al., Monitoring for Devel- 
opment Planning, Institute 
for Operational Research, 
Oct. 1977; annotated in 5.3 
Monitoring. 


Grand River Implementa- 
tion Committee. Grand 
River Basin Water Manage- 
ment Study Information 
Report. Ontario Ministry of 
the Environment, Water 
Resources Branch (1 St. 
Clair Ave. W., Toronto 
M4V 1P5), 1978. Free. 


Describes the work of the 
multi-disciplinary intera- 
gency Committee develop- 
ing “viable water manage- 
ment options needed to plan 
for and encourage the inte- 
grated use of water related 
land resources in the Grand 
River Basin”. The Commit- 
tee chairman is Donald Jeffs 
(address above). 


Hall, Richard C., “The Mas- 
ter Environmental Impact 
Report — A Method for 
Evaluating the Environ- 
mental Impacts of General 
Plans”, Design Methods & 
Theories, Jan.-March 1976, 
pp. 15-20. 


The planning approach of 
Santa Clara County, Cali- 
fornia, described in Case 

Study 83 (5.3 Monitoring). 


Hendler, Bruce. Caring for 
the Land: Environmental 
Principles for Site Design 
and Review. American Soci- 
ety of Planning Officials 
(1313 East Sixtieth St., Chi- 
cago, IL 60637), P.A.S. Re- 
port No. 328, 1977. Paper- 
back, 94 pp. $8.00. 


A non-technical book aimed 
at local planning officials 
and lay-persons interested 
in learning about general 
principles of environmen- 
tally oriented site design 
and the process of reviewing 
submitted plans for environ- 
mental content. The presen- 
tations are visually effective 
in showing not only what to 
do (in considering hazard 
areas, for example) but also 
what can happen if neces- 
sary preventive measures 
are not taken (e.g. if hazard- 
ous conditions are 
disregarded). 


Hill, Morris, “A Goal-A- 
chievement Matrix for Eval- 
uating Alternative Plans”, 
Journal of the American 
Institute of Planners, 

Vol. 34, No. 1, Jan. 1968, 

pp. 19-29. 


One of two classics on the 
evaluation process in plan- 
ning. The other is Lichfield, 
below. Both methods are 
based on a rational planning 
model which, various au- 
thors note (e.g. Floyd, Sut- 
ton et al. in Information Re- 
sources, 5.3 Monitoring), 
has limited validity for situ- 
ations of high uncertainty 
typical of environmental 
planning. 


INTASA. Issues Related to 
Interfacing Water Resource 
Planning and Land Use 
Planning: Development and 
Application of Quantitative 
Procedures. U.S. Dept. of 
the Interior, Office of Water 
Research and Technology 
(Washington, DC 20240), 
May 1976. 186 pp. + app. 


This report addresses the in- 
terface between land use 
planning and water resource 
planning in the context of 
regional resource manage- 
ment. Chapters cover the 
nature of regional planning 
and its role in resource man- 
agement; simplified quanti- 
tative modeling (based on 
water/land mass balance) as 
an approach for regional re- 
source planning; demonstra- 
tion of the approach in the 
Platte River Basin; fiscal 
cost analysis in water and 
related land resource plan- 
ning; and site development 
cost modelling. 


International Reference 
Group on Great Lakes Pol- 
lution from Land Use Activ- 
ities (PLUARG). 
Environmental Manage- 
ment Strategy for the Great 
Lakes System. International 
Joint Commission (100 
Ouellette Ave., Windsor, 
Ont. N9A 6T2), July 1978. 
173 pp. Free. 


Annotated in 2.3 Water 
Quality. 


Jackson, C.I., ‘““Environmen- 
tal Policy and Environmen- 

tal Planning in Canada”, in 

McBoyle, G.R. and Som- 
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merville, E. (eds.). Canada’s 
Natural Environment: Es- 
says in Applied Geography. 
Toronto: Methuen, 1976. 
Paperback, 264 pp. $8.95. 


The author, with the Minis- 
try of State for Urban Af- 
fairs, examines the basis of 
governmental concern with 
respect to natural vs. hu- 
man environment, traces 
the growth of environmen- 
tal concern and (uncritical- 
ly) reviews the federal 
response. 


Juneja, Narendra. Medford: 
Performance Requirements 
for the Maintenance of So- 
cial Values Represented by 
the Natural Environment of 
Medford Township, N.J. 
Philadelphia: Center for 
Ecological Research in Plan- 
ning, University of Pennsy]- 
vania, 1974. 64 pp. Available 
from Medford Township Of- 
fice (Box 397, Medford, NJ 
08055). $6.00. 


Based on the McHarg ap- 
proach this report distin- 
guishes between social val- 
ues and individual values 
provided by the natural en- 
vironment. It argues that 
phenomena having value to 
society require action by the 
Township to ensure protec- 
tion of areas which are: (1) 
inherently hazardous to hu- 
man life and property, (2) 
hazardous to human life and 
health by specific human 
life and property, (38) irre- 
placeably unique and scarce 
resources, and (4) vulnera- 
ble resources where unregu- 
lated utilization will result 
in social costs. Regulations 
to sustain this social value 
can then be formulated as 
performance requirements 
for all human activities re- 
lating to that phenomenon; 
a proposed activity that 
meets the specified standard 
can be allowed to occur. The 
report goes on to specify 
performance standards re- 
lated to flood and fire haz- 
ard, surface water, water ta- 
ble, nutrient absorption, 
drainage, historic resources, 
unique and scarce vegeta- 
tion, habitats of rare and 
beneficial wildlife species, 
scenic resources, geologic re- 
sources, surface water man- 
agement, groundwater and 
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runoff management, erosion 
management and vegeta- 
tion management. The re- 
port recommends that the 
Town pass ordinances to im- 
plement it. 


Kaiser, Edward J. et al. 
Promoting Environmental 
Quality Through Urban 
Planning and Controls. 
Washington, DC: U.S. Envi- 
ronmental Protection Agen- 
cy, 1974. Paperback, 441 pp. 
Available from U.S. Govern- 
ment Printing Office 

(Supt. of Documents, Wash- 
ington, DC 20402), $4.25 + 
25% outside U.S.A. 


A valuable reference that 
examines land use planning 
practice, formulates a “Land 
Use Guidance System Plan- 
ning Process”, looks at 
changing awareness and 
practice, and analyzes four 
promising approaches (land 
use planning for environ- 
mental control, water re- 
source management, urban 
design, and planning and 
residuals management for 
noise and air quality). 


Keyes, Dale. Land Develop- 
ment and the Natural Envti- 
ronment: Estimating 
Impacts. The Urban Insti- 
tute (2100 M St. NW, 
Washington, DC 20037), 
1976. Paperback, 128 pp. 
$4.95. 


Part of a five-volume series 
(see Information Resources, 
5.5 Environmental Impact 
Assessment), this volume 
discusses the evaluation of 
residential, commercial and 
industrial developments in 
terms of their natural-envi- 
ronment impacts (air quali- 
ty, water quality and quan- 
tity, wildlife, vegetation and 
noise). It focuses on data re- 
quirements and the reliabil- 
ity of specific analytic tech- 
niques for estimating 
impacts. 


Kitchen, Cameron, “Ecolo- 
gy and Urban Develop- 
ment: The Theory and 
Practice of Ecoplanning in 
Canada”, in McBoyle, G.R. 
and Sommerville, E. (eds.). 
Canada’s Natural Environ- 
ment: Essays in Applied 
Geography. Toronto: 
Methuen, 

1976. Paperback, 264 pp. 
$8.95. 
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Ecoplanning is an attempt 
to integrate an understand- 
ing of the physical and bio- 
logical nature of the land- 
scape into the management 
of the development process. 
It is expressed here as a 
“Developmental Sequence” 
in which ecological input is 
made at each step: 1. site 
selection (establishing selec- 
tion criteria, locating suita- 
ble sites, selecting one); 

2. feasibility study, concep- 
tual planning (inventory of 
resource base, interpretation 
of resource data, integration 
of environmental considera- 
tions with other aspects of 
the study, formulation of 
conceptual plans); 3. evalua- 
tion of alternative 
approaches (determining 
relative merits or con- 
straints of each alternative, 
approving the preferred 
one); 4. master plan, func- 
tional design, site plan (de- 
tailed site appraisal and 
evaluation, detailed envi- 
ronmental design, environ- 
mental management guide- 
lines, master plan approval); 
5. implementation, con- 
struction (site management 
to ensure management 
guidelines are followed); and 
6. monitoring the built 
environment. The author 
examines the practice of ec- 
oplanning in three case 
studies: a subdivision design 
in Kitchener, Ontario; the 
Metro Toronto Zoo project; 
and Highway 8 bypass at 
Cambridge, Ontario. 


Kitchen, Cameron. The 
Theory and Practice of Eco- 
planning: The Port Aber- 
deen Recreation Communi- 
ty, A Case Study. University 
of Glasgow, 1978. Contact 
the author at Ecoplans Ltd. 
(544 Conestogo Road W., 
Waterloo, Ont. N2L 4E2). 


This Ph.D. dissertation is a 
detailed discussion of envi- 
ronmental planning and the 
requirements for integrating 
environmental information 
into planning and design de- 
cision-making. Part I pres- 
ents a theoretical overview 
of the environmental plan- 
ning process including eco- 
logical theory, data collec- 
tion, planning and design 


theory, evaluation, and leg- 
islative and administrative 
requirements for environ- 
mental assessment in On- 
tario and in the United 
Kingtom. Part II details the 
environmental assessment 
activity (with emphasis on 
forest vegetation) associated 
with several stages in devel- 
opment of the site. The 
planning sequence extends 
from the early conceptual 
stage through to secondary 
subdivision and site plans. 
Information requirements 
of each stage are demon- 
strated. See also Case Study 
71 (4.6 Recreation). 


Krueckeberg, Donald A. 
and Silvers, Arthur L. 
Urban Planning Analysis: 
Methods and Models. New 
York: Wiley, 1974. Hardcov- 
er, 486 pp. $19.95. 


A useful compendium of 
methods used by various 
kinds of planners. The me- 
thods described cover goal 
formulation, information 
gathering and analysis, deci- 
sion models of choice and 
chance, sampling, identify- 
ing relationships among var- 
lables, evaluating and se- 
lecting programs, program 
scheduling, and a full range 
of models. A similar source 
is John W. Dickey and 
Thomas M. Watts, Analytic 
Techniques in Urban and 
Regional Planning With 
Applications in Public Ad- 
ministration and Affairs 
(New York: McGraw-Hill, 
1978), hardcover, 542 pp., 
$24.00. 


Lang, Reg and Armour, Au- 
drey. Municipal Planning 
and the Natural 
Environment. Toronto: On- 
tario Planning Act Review 
Committee, 1977. Paper- 
back, 90 pp. Available from 
Ontario Government Book- 
store (880 Bay St., Toronto 
M7A 1N8), $1.25, cheque 
payable to Treasurer of 
Ontario. 


Annotated in 1.3 Character- 
istics of Environmental 
Planning. 


Lang, Reg and Armour, Au- 
drey. Oakville Environmen- 
tal Report: A Case Study in 
Environmental Planning. 

Lang Armour Associates (22 
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Acacia Road, Toronto 
M4S 2K4), 1977. Paperback, 
181 pp. $10.00. 


Annotated in 2.7 Natural 
Environments and Human 
Activities. A “policy formu- 
lation and review process” is 
set out on pages 90-91. 


Lash, Harry. Planning in a 
Human Way. Ministry of 
State for Urban Affairs (Ot- 
tawa K1A OP6), 1976. Pa- 
perback, 96 pp. Free. 


Describes the “Livable Re- 
gion” planning approach of 
the Greater Vancouver Re- 
gional District. Annotated 
in 5.8 Public Participation. 


Lassey, William R. 
Planning in Rural 
Environments. New York: 
McGraw-Hill, 1977. Hard- 
cover, 257 pp. $17.95. 


Annotated in 1.3 Character- 
istics of Environmental 
Planning. 


Lichfield, Nathaniel et al. 
Evaluation in the Planning 
Process. New York: Perma- 
gon, 1975. Paperback, 

325 pp. $12.95. 


Annotated in 5.] Environ- 
mental Planning ina 
Management Framework. 


Mackintosh, E.E., “The 
Hanlon Creek Study: An 
Ecological Approach to 
Planning”, in Krueger, 
Ralph R. and Mitchell, 
Bruce (eds.). Managing 
Canada’s Renewable 
Resources. Toronto: Me- 
thuen, 1977. Paperback, 
333 pp. $9.95. 


Case study of the applica- 
tion of an ecological ap- 
proach to planning for a de- 
veloping area in Guelph, 
Ontario. See also University 
of Guelph, Centre for Re- 
sources Development, 
Hanlon Creek Ecological 
Study, 1972, annotated in 
3.1 Streams and Valleys. 


Marsh, William M. 
Environmental Analysis for 
Land Use and Site 
Planning. New York: 
McGraw-Hill, 1978. Hard- 
cover, 292 pp. $22.50. 


Annotated in 1.3 Character- 
istics of Environmental 
Planning. 


McAllister, Donald M. (ed.). 
Environment: A New Focus 
for Land Use Planning. 
Washington, DC: National 
Science Foundation, 1973. 
Paperback, 328 pp. Avail- 
able from U.S. Government 
Printing Office (Supt. of 
Documents, Washington, 
DC 20402), Catalogue No. 
N5I.2:ENB, $3.75 + 25% 
outside U.S.A. 


This book contains useful 
background material for en- 
vironmental planning. See 
especially the papers by 
Cooper and Vlasen, “Eco- 
logical Concepts and Appli- 
cations to Planning’, and 
Croke, “An Evaluation of 
the Impact of Land Use on 
Environmental Quality”. 


McFarland, Margaret, 
“Land: A Nonrenewable 
Resource”, Practicing 
Planner (American Insti- 
tute of Planners), March 
1978, pp. 44-47. 


Describes Toledo-Lucas 
County’s Land Use Alloca- 
tion System which incorpo- 
rates a resource manage- 
ment concept into local land 
use planning in a form 
adaptable to computer 
technology. 


Melymuk, T. and Hughes, 
W. Natural Environments 
in Ontario Municipal Plan- 
ning: Progress and 
Prospects. Ontario Ministry 
of the Environment (135 St. 
Clair Ave. W., Toronto 
M4V 1P5), November 1976. 


Analyzes the environmental 
content of municipal Official 
Plans and related docu- 
ments by means of six case 
studies: City of Guelph, 
City of Mississauga, Town- 
ship of Nepean, Town of 
Oakville, City of Oshawa 
and the Regional Munici- 
pality of Waterloo. Builds 
on: Reg Lang and Audrey 
Armour, Municipal Plan- 
ning and the Natural 
Environment, Ontario Plan- 
ning Act Review Commit- 
tee, 1977. 


Municipality of Metropoli- 
tan Toronto. Draft Plan for 
the Urban Structure. The 
Municipality, Planning 
Dept. (City Hall, Toronto 
M5H 2N1), 1978. $5.00. 
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Policies include a “valley 
land impact zone’, de- 
scribed in 3.1 Streams and 
Valleys. 


Munson, Michael J., ‘“Envi- 
ronmental Planning: In- 
traorganizational Aspects 
and Agency Effectiveness”, 
Growth and Change, 

Jan. 1977, pp. 3-10. 


Annotated in 5.1 Environ- 
mental] Planning in a Man- 
agement Framework. 


Nassau-Suffolk Regional 
Planning Board. Integration 
of Regional Land Use Plan- 
ning and Coastal Zone 
Science. The Board (H. Lee 
Donnison Office Bldg., Vet- 
eran’s Memorial Highway, 
Hauppauge, NY 10022), 
1976. Paperback, 307 pp. 


Annotated in 3.4 Marine 
Coastal Zone. 


Niagara Escarpment Com- 
mission. Preliminary 
Proposals. NEC (232 
Guelph St., Georgetown, 
Ont. L7G 4B1), 1978. 


The Niagara Escarpment is 
an outstanding natural fea- 
ture that extends across 
southwestern Ontario from 
Tobermory to Niagara Falls. 
Increasing land use conflicts 
along the Escarpment, and 
its various resources and po- 
tential uses, led the provin- 
cial government to pass the 
Niagara Escarpment Plan- 
ning and Development Act 
in 1973 “to provide for the 
maintenance of the Niagara 
Escarpment and land in its 
vicinity as a continuous nat- 
ural environment, and to, 
ensure only such develop- 
ment occurs as is compatible 
with that natural environ- 
ment”. The Act established 
the Niagara Escarpment 
Commission, defined a 
Planning Area and charged 
the Commission with prepa- 
ration of a Plan that would 
protect unique ecologic and 
historic areas, maintain and 
improve the quality and 
character of natural streams 
and water supplies, provide 
adequate opportunities for 
outdoor recreation, 
maintain and improve the 
open character of the land- 
scape as far as possible by 
such means as compatible 
farming and forestry and by 


preserving the natural scen- 
ery, ensure that all new de- 
velopment is compatible 
with the purpose of the Act, 
provide for adequate public 
access to the Niagara Es- 
carpment, and help local 
municipalities discharge 
their planning functions. 
The Commission’s Draft 
Plan was presented at pub- 
lic meetings in early 1978. It 
provoked much hostile reac- 
tion from landowners, caus- 
ing the Province to reduce 
substantially the Planning 
Area. The Commission is 
now reconsidering the Pro- 
posals and preparing a draft 
plan. See also: Ian Reed, 
Land In Demand: The Ni- 
agara Escarpment. (Aginc- 
ourt, Ont: Book Society of 
Canada Ltd., 1977), anno- 
tated in 3.6 Environmen- 
tally Sensitive Areas; and 
J.T. Horton, “The Niagara 
Escarpment: Planning for 
the Multi-Purpose Develop- 
ment of a Recreational Re- 
source’, in Ralph 

R. Krueger and Bruce 
Mitchell (eds.), Managing 
Canada’s Renewable 
Resources (Toronto: Me- 
thuen, 1977), paperback, 
$9.95. 


Ohio Dept. of Natural Re- 
sources, Division of Plan- 
ning. A New Approach to 
Land Use Planning in Ohio. 
The Division (1952 Belcher 
Drive, Fountain Square, Co- 
lumbus, OH 43224), 

Jan. 1973. 22 pp. Free. 


This brief but useful report 
presents an alternate ap- 
proach to “comprehensive” 
land-based planning “which 
has often been only partly 
related to the capability of 
the physical environment to 
accommodate the works of 
man” and which often did 
not have a logical or defensi- 
ble basis. “Land Capability 
Planning treats the physical 
environment as a dynamic 
entity that cannot be used 
in disregard to the processes 
and interrelationship of 
man and nature”. Such 
planning involves: (a) the 
relationship of man and na- 
ture, (b) the tenet that na- 
ture varies from place to 
place, and (c) the basic 
premise of suitability/capa- 
bility of the land to accom- 
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modate human activity. 
The capability approach fol- 
lows this six-step procedure: 
1. define the geographic area 
of planning need; 

2. inventory ecosystem/ 
physical data (natural and 
cultural resources); 3. assign 
values to inventoried infor- 
mation (suitability criteria), 
expressing physical features 
and interrelationship rat- 
ings as suitability on maps; 
4. project needed future 
land by use categories; 

5. selectively analyze suita- 
bility-capability maps and 
synthesize findings to pro- 
duce basic land use maps; 
and 6. use this map along 
with local goals/objectives, 
projected needs and capabil- 
ity of the study area to gen- 
erate an overall comprehen- 
sive plan. 


Ontario Ministry of 
Housing, North Pickering 
Development Corporation. 
Environmental Manage- 
ment Opportunities and 
Constraints Within the 
North Pickering Site. The 
Corporation (950 Yonge St., 
Toronto M7A 2K4), Aug. 
1975. 83 pp. 


Proposes strategies for guid- 
ing the management of 
physical site resources on 
the site of the Province’s 
proposed new community 
northeast of Metro Toronto. 
The report sets out “plan- 
ning parameters” (see Case 
Study 86) and “environmen- 
tal quality goals” based on 
environmental principles of 
diversity, productivity, cycl- 
icity and management. It 
then: provides an overview 
of resource surveys and fu- 
ture survey requirements; 
synthesizes the site’s major 
environmental features; 
provides a regional overview 
of vegetation before and 
after new community devel- 
opment; spells out environ- 
mental management stan- 
dards for wildlife habitat, 
fisheries, water quality and 
quantity, air, groundwater 
and setbacks; discusses en- 
vironmental assessment of 
the plan for the new com- 
munity; sets out proposals 
for environmental manage- 


ment (natural and man- 
made resources); details re- 
quired planning and design; 
offers construction practice 
guidelines; proposes ongoing 
monitoring and a historical 
record of change; and exam- 
ines cost and policy implica- 
tions of environmental 
management. 


P.E.I. Land Use Service 
Centre. Concept Plan, Cen- 
tral North Shore, Prince Ed- 
ward Island. The Centre 
(Mackay Memorial Bldg., 
Grafton St., Charlottetown 
C1A 7N8), n.d., about 
1977-78. 


Problems of conflicting land 
use, emanating mainly from 
heavy recreation-tourism 
use adjoining the 

P.E.I. National Park, led 
the provincial government 
to initiate a one-year inten- 
sive citizen consultation 
process (Harold F. Verge, 
was the consultant) in an ef- 
fort to mediate between fed- 
eral, provincial, municipal 
and private groups and indi- 
viduals making land-use de- 
cisions. The approach com- 
bined openness and 
environmental concern. It 
resulted in a plan intended 
to guide future preservation, 
conservation and develop- 
ment decisions affecting 
land use in the area. 


Qu’ Appelle Basin Study 
Board. Report of the Qu’Ap- 
pelle Basin Study Board. 
Queen’s Printer (Legislative 
Bldg., Regina, Sask.), 1972. 
65 pp. $1.00. Canada- 
Saskatchewan Subsidiary 
Agreement on the Qu’Ap- 
pelle Valley. Oct. 1975. 
Qu’Appelle Information, 
newsletter. Qu Appelle In- 
formation Office (Fort Qu’- 
Appelle, Sask. SOG 1S0, or 
P.O. Box 7110, Regina, 
Sask.) 


In October 1975 the Govern- 
ments of Saskatchewan and 
Canada signed a 10-year 
agreement calling for spend- 
ing of $33.7 million to pro- 
tect and improve the Qu’- 
Appelle Valley environment 
and to develop its tourism 
and recreation industry. 
The Qu’Appelle Basin 
Study Board Report, above, 
formed much of the basis for 
the agreement. Land use 
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planning and controls are a 
major component of the en- 
vironmental management 
program for which consider- 
able detailed documentation 
is available. See Case Study 
95 in 5.6 Organizational 
Arrangements. 


Red Deer Regional Plan- 
ning Commission. Sylvan 
Lake Management Plan. 
The Commission (4920 — 
59th St., P.O. Box 5002, Red 
Deer, Alta. T4N 5Y5), 

Feb. 1977. 23 pp. + maps. 


One of a series of such plans 
being prepared by the Com- 
mission. Described in Case 
Study 42 (3.3 Lakes). 


Rutgers University, Insti- 
tute for Environmental 
Studies. A Guide to the En- 
vironmental Aspects of the 
Local Planning Process. 
N.J. Dept. of Community 
Affairs, Bureau of Local 
Management Services, 
Local Planning Assistance 
Unit (363 W. State St., 
Trenton, NJ 08625), 1976. 
Paperback, 196 pp. $3.00. 


Annotated in 1.3 Character- 
istics of Environmental 
Planning. 


Saskatchewan Environmen- 
tal Advisory Council. Land 
Use Policies in Saskatche- 
wan. Sask. Dept. of the En- 
vironment (1855 Victoria 
Ave., Regina S4P 3T1), 
June 1974. 


This report concluded, 
“Land use planning and 
management in Saskat- 
chewan, in the absence of an 
overall land use scheme, has 
become the responsibility of 
a host of government agen- 
cies and departments. Very 
real conflicts over land use 
patterns and priorities re- 
flect this division of respon- 
sibility. In addition, there 
are agencies of government 
which are assigned tasks re- 
specting conflicting land 
uses. Overall, no single 
agency is able to act asa 
powerful spokesman for 
land use and environmental 
concerns”. A 1975 workshop 
to discuss the report called 
for a provincial land use pol- 
icy. The government estab- 
lished a Land Use Policy 
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Committee in the Depart- 
ment of the Environment. 
The Committee has since is- 
sued a series of “Fact 
Sheets” to provide back- 
ground information on land 
use and report progress on 
development of the land use 
policy. Community work- 
shops were held at various 
centres (28 in February- 
April 1978) across the 
province. 


Sargent, Frederic O. Rural 
Environmental Planning. 
American Society of Plan- 
ning Officials (1313 East 
Sixtieth St., Chicago, IL 
60637), 1976. Paperback, 
199 pp. $7.00. 


Annotated in 1.3 Character- 
istics of Environmental 
Planning. 


Schubenacadie-Stewiacke 
River Basin Board. Interim 
Recommendations for 
Water Management in the 
Schubenacadie-Stewiacke 
River Basin. Nova Scotia 
Dept. of the Environment 
(P.O. Box 2107, Halifax 
B3J 3B7), Dec. 1977. 32 pp. 


The Schubenacadie-Stew- 
iacke River Basin is part of 
the Halifax-Dartmouth re- 
gion which is experiencing 
urban development pres- 
sure. As a result of a feder- 
al-provincial committee’s re- 
view of water resource 
management problems, the 
two senior governments in 
1976 began a River Basin 
Study to (a) examine critical 
problems affecting water re- 
sources in the Basin, (b) 
propose interim measures to 
control these problems and 
maintain future options, 
and (c) develop a compre- 
hensive management frame- 
work that focuses on water 
quality/quantity and com- 
plementary development. 
This report documents pro- 
gress on the Study adminis- 
tered by the Shubenacadie- 
Stewiacke River Basin 
Board comprising two offi- 
cials from each of the senior 
governments. Planning for 
water-related concerns in 
the River Basin is closely 
linked to other planning ef- 
forts in the watershed in- 
cluding municipal and re- 
gional plans, recreation and 
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conservation planning for 
the Amherst-Dartmouth 
corridor, and the Bay of 
Fundy Tidal Power Study 
(see 4.7 Energy Projects). 
Public involvement is an in- 
tegral part of the study pro- 
cess. Interim recommenda- 
tions focus on three sets of 
critical situations: waste 
treatment and water supply 
problems, stream bank ero- 
sion, and acid drainage from 
excavated or exposed be- 
drock in the river basin. The 
study approach is felt to be 
particularly appropriate for 
a region which has a pro-de- 
velopment bias and fears 
“environmental obstruc- 
tionism’’, circumstances un- 
der which an environmental 
plan must have measurable 
economic utility. Once mis- 
management of an environ- 
mental characteristic has 
been established as an im- 
portant limiting factor to 
growth, the concept of envi- 
ronmental planning/ man- 
agement may be more read- 
ily accepted. For further 
information contact Dr. R. 
Bailey, N.S. Department of 
the Environment. 


Simonds, John O. 
Earthscape: A Manual of 
Environmental Planning. 
New York: McGraw-Hill, 
1978. Hardcover, 340 pp. 
$24.95. 


Annotated in 1.3 Character- 
istics of Environmental 
Planning. 


Stanford Research Insti- 
tute, Center for Study of So- 
cial Policy. Handbook of 
Forecasting Techniques. 
Fort Belvoir, VA: U.S. 
Army Corps of Engineers, 
Dec. 1975. Paperback, 

314 pp. Available from Na- 
tional Technical Informa- 
tion Service (5285 Port 
Royal Rd, Springfield, VA 
22161). 

Designed to help planners 
improve their expertise in 
long-range forecasting. 
Twelve basic methods suita- 
ble for a wide range of tech- 
nological, economic, sound 
and environmental forecast- 
ing are discussed and proce- 
dures for each are described 
with examples. An appendix 
lists approximately 150 fore- 
casting techniques. 


U.S. Environmental Protec- 
tion Agency. Guidelines for 
State and Areawide Water 
Quality Management Pro- 
gram Development. U.S. 
E.P.A. (Washington, DC 
20460), Nov. 1976. 334 pp. 


Sets out in detail what is in- 
volved in the preparation 
and implementation of 
water quality management 
plans under Section 208 of 
the Federal Water Quality 
Pollution Control Act, 1972. 
Annotated further in 2.3 
Water Quality. 


Vietch, Ian. Ecological Ap- 
proaches to Land-Use 
Planning. York University, 
Faculty of Environmental 
Studies (4700 Keele St., 
Downsview, Ont. M3J 2R2), 
Student Discussion Paper 
No. 7, June 1978. 74 pp. 
$1.00. 


Describes ecological plan- 
ning methods under seven 
categories: capability, suita- 
bility, environmentally sen- 
sitive area, environmental 
impact assessment, carrying 
capacity, performance re- 
quirements and miscellane- 
ous approaches. Each is ex- 
amined according to its 
ecological basis, dependent 
and independent variables, 
products, and interpretation 
of the natural environment 
for land-use interactions. 
Gaps in ecological knowl- 
edge are identified and 
promising directions are 
suggested by relating ecol- 
ogy to land planning and 
management. 


Wallace, McHarg, Roberts 
and Todd. Woodlands New 
Community. Land Planning 
and Design Principles. 

85 pp. Ecological Inventor- 
les. 85 pp. Guidelines for 
Site Planning. 61 pp. 
Ecological Plan. 78 pp. 
Woodlands Development 
Corporation (One Shell Pla- 
za, Houston, Texas), n.d., 
about 1974. Available from 
W.M.R.T. (1737 Chestnut 
St., Philadelphia, PA 
19103), $5.00 for each of the 
four volumes. 

“By identifying and inter- 
preting explicit natural phe- 
nomena which contribute to 
a balanced ecosystem, the 
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planner is able to specify the 
most and least suitable land 
use for a particular land- 
scape. Using this informa- 
tion, he is able to determine 
more accurately the conse- 
quences of alternative ac- 
tions and he can also mea- 
sure the degree to which 
compromises can be made 
when objectives are in con- 
flict”. The ecological plan- 
ning process documented in 
these four reports aimed at: 
employing the latest scien- 
tific data to determine land 
planning and management 
recommendations; using 
these to discover the best 
environmental accommoda- 
tion between land-use im- 
pacts and the physical char- 
acteristics and landscape 
tolerances of the site; relat- 
ing environmental/social/e- 
conomic programming data 
to a common base for deci- 
sions; and demonstrating 
that the ecological approach 
could exercise a positive 
physical, social and financial 
influence at all scales of 
planning and design of the 
new community. The eco- 
logical planning process in- 
volved: 1. inventory and 
mapping of ecological data; 
2. interpretation of data; 

3. determination of land- 
scape tolerances based on 
the data; 4. determination 
of development intensities 
for various land uses; 

5. establishment of a design 
synthesis; 6. matching of de- 
velopment intensities with 
landscape tolerance; 

7. creation of land and site 
planning guidelines; and 

8. preparation of a master 
land use plan responsive to 
environmental as well as so- 
cial, economic and financial 
objectives. The proposed 
new community — 142 000 
people on 18 000 acres — was 
subjected to an earlier envi- 
ronmental impact assess- 
ment (HUD funding was in- 
volved). See U.S. Dept. of 
Housing and Urban Devel- 
opment, Final Environmen- 
tal Statement, Proposed 
New Community of Wood- 


lands, Montgomery County, 
Texas (Washington: HUD, 
1972); available from Na- 
tional Technical Informa- 
tion Service (5285 Port 
Royal Rd, Springfield, 

VA 22161), Feb. 1972, 

PB 204 498-F, $5.50. 
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5.5 Environmental Impact 
Assessment 


Since the late sixties, environmental considera- 
tions have gained prominence in public and pri- 
vate decision-making. One response to these 
concerns, and a reason for their higher profile, is 
environmental impact assessment. EIA is a 
form of pre-action evaluation intended to deter- 
mine whether to proceed with a given project 
and/or how to proceed so as to prevent or mini- 
mize environmental degradation. Before per- 
mits and approvals are given to build or expand 
facilities, to change processes or to implement 
new policies, proponents today may be required 
to conduct thorough assessments of the environ- 
mental implications of their proposed actions, 
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expose these to public scrutiny and adopt mea- 
sures to mitigate adverse effects. 


Environmental impact assessment as explicit 
public policy first appeared in the U.S. National 
Environmental Policy Act of 1970. The Act set 
clear environmental goals for U.S. federal agen- 
cies and, as an action-forcing measure, required 
them to submit detailed environmental impact 
statements for actions that could significantly 
affect the human environment. For the first 
time federal planners and decision-makers were 
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required to prepare public reports which dis- 
closed: 1. the environmental impact of a pro- 
posed action; 2. unavoidable adverse environ- 
mental effects; 3. project alternatives; 4. the 
relationship between local short-term uses of 
the environment and the maintenance and en- 
hancement of long-term productivity; and 

5. any irreversible or irretrievable commitment 
of resources, should the action proceed. 


Various legal and administrative requirements 
for EIA also found their way to Canada. At the 
federal level, a 1973 Cabinet directive estab- 
lished the Environmental Assessment and Re- 
view Process to ensure that all federal depart- 
ments, Crown agencies, and private companies 
with government contracts, grants, and loans: 
1. took environmental effects into account early 
in the planning of new federal projects, pro- 
grams and activities; 2. carried out environmen- 
tal assessment for all projects which might have 
an adverse effect on the environment, before 
commitments or irrevocable decisions were 
made, and submitted projects with potentially 
significant environmental effects to the Depart- 
ment of the Environment for review; and 

3. used the results of these assessments in plan- 
ning, decision-making and implementation. 
Nine provincial governments have also adopted 
some form of environmental impact assessment. 
Seven of the provinces use existing environmen- 
tal protection legislation as the basis for requir- 
ing EIA, though often at the Minister’s discre- 
tion. New Brunswick in 1975 elected to follow 
the federal example by taking an EIA policy 
and administrative approach. Ontario is the 
only province to enact a new law, the Environ- 
mental Assessment Act of 1975, that subjects 
designated public and private sector undertak- 
ings to environmental assessment before the 
provincial government gives its decision on the 
project’s feasibility. 


Refineries, pulp mills, pipelines, hydroelectric 
power projects, highways, dams and airports so 
far have been the main targets of formal envi- 
ronmental impact assessment in Canada. Size of 
project is a key factor determining whether EIA 
is required for a given project but the signifi- 
cance of its environmental effects and potential 
for political controversy are important too. Pro- 
jects that have been assessed provide only a 
rough indication of what is likely to be assessed, 
however. Requirements vary across the country 
from jurisdiction to jurisdiction and often are 
not finalized. 
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Table 5.3 Provincial Approaches to Environmental 
Assessment, 1978 


Province Basis for Environmental Assessment 
Use EA 
Use speci- Use other policy or 
fic Act environ- administra- 
or regu- mental leg tive pro- 
lations islation cedure 
British 
Columbia . @a 
Alberta 9 
Saskatchewan ts) @b 
Manitoba ® @b 
Ontario @ 
Quebec e@ e 
New Brunswick @a 
Nova Scotia e@ 
Newfoundland @c @ @b 


a for public projects 
b underway 
c being considered 


British Columbia: The Environment and Land Use Act, 
1971. Land Act, 1970. Pollution Control Act. Coal Mines 
Regulation Act, 1969. The Water Act, 1960. Guidelines for | 
Environmental Impact Assessment of Power Projects. 
Coal Development Guidelines. Guidelines for Linear 
Developments. Guidelines for Environmental Impact. 
Control of Development on B.C. Crown Lands. 


Alberta: The Land Surface and Reclamation Act, Chapter 
34, 1973. Environmental Impact Assessment System 
Guidelines. 

Saskatchewan: Department of the Environment Act, 
Chapter 31, 1972. Environmental Impact Assessment 
Policy and Guidelines. 

Manitoba: Clean Environment Act, Chapter 130, 1972. 
Environmental Assessment and Review Policy. 

Ontario: The Environmental Assessment Act, 1975. 
Environmental Assessment Guidelines. 


Quebec: The Environmental Quality Act, Chapter 49, 1972, 
Regulations. 


New Brunswick: Environmental Impact Assessment 
Policy, 1975. 


Nova Scotia: The Environmental Protection Act, Chapter 
6, 1973. The Water Act, Chapter 335, 1973. Guidelines for 
Environmental Assessment. 


Prince Edward Island: Executive Council Minute 16/73, 
1973. 

Newfoundland: Approval in principle given to the drafting 
of an Environmental Assessment Act. 
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Three approaches are commonly used to deter- 
mine what will be assessed: 


|.Specifying the activities that require environ- 
mental impact studies in legislation or 
regulations. Manitoba’s Clean Environment 
Act, for example, can be used to require environ- 
mental impact studies for “any industry, under- 
taking, plant or process that will or may result 
in the discharge or emission of any contaminant 
into the environment”. Similarly, water and 
sewerage works are likely to receive environ- 
mental impact assessment under Newfound- 
land’s Department of Provincial Affairs Act. In 
both cases application of the EIA requirement is 
limited to a few specific concerns. By contrast 
legislation in Quebec and Ontario covers a wide 
range of activities. Three sets of regulations 
have been drafted to implement Quebec’s Envi- 
ronmental Quality Act: a general regulation 
which requires limited assessments for electric 
transmission lines, provincial railways and pipe- 
lines; regulations respecting quarries; and regu- 
lations respecting pulp and paper effluents and 
waste. A comprehensive environmental impact 
policy now being drafted is to include a list of 
the projects for which impact statements are 
mandatory in Quebec. Meanwhile, Ontario is 
devising regulations to implement its Environ- 
mental Assessment Act. All provincial under- 
takings require impact studies unless they have 
been specifically exempted (most are, unfortu- 
nately). Regulations have been drawn up but 
are not yet in effect to bring municipal projects 
under the Act. Eventually, private sector activi- 
ties are to be designated for mandatory EISs; so 
far, three project-specific regulations have been 
prepared: Onakawana coal development, Reed 
Paper’s proposal to log 49 000 km? in northwest- 
ern Ontario, and INCO’s intended dam on the 
Spanish River. 


2.Determining the need for an environmental 
impact study on a case-by-case basis. The fed- 
eral Environmental Assessment and Review 
Process takes this route. Using the “rule of rea- 
son’, government departments screen their pro- 
jects and those they fund to see if significant en- 
vironmental effects might result; environmental 
assessment is done only if the proponent depart- 
ment decides to subject to the E.A.R.P. (a fair 
amount of “persuasion” is involved). Alberta’s 
Land Surface Conservation and Reclamation 
Act provides an apparently more rigorous exam- 
ple of the same approach. The province’s Minis- 
ter of the Environment can require and decide 
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the scope of environmental assessments. Propo- 
nent departments must ask the Minister to clar- 
ify whether an Environmental Impact Report is 
required before they apply for permits, approval 
or licences. Criteria for screening projects form 
part of Alberta’s Guidelines for an Environmen- 
tal Impact Assessment System. Projects likely 
to require environmental assessment include 
those that adversely affect the natural environ- 
ment directly or indirectly, represent small but 
significant triggering or precedent-setting ac- 
tions, generate potential adverse cumulative ef- 
fects, or are otherwise likely to be controversial. 


3.Special designations and voluntary 
assessments. This approach is most likely to ap- 
ply to controversial, large-scale projects not now 
required by legislation or administrative re- 
quirement to undergo environmental assess- 
ment. It provides a measure of discretion for 
provinces such as Ontario and Quebec which 
through regulations have determined in ad- 
vance the need for an environmental 
assessment. 


No Canadian jurisdiction requiring environ- 
mental impact assessment has a single set of 
criteria for an adequate EIA. Study guidelines 
for types of projects, such as pipelines and pulp 
and paper mills, exist at provincial and federal 
levels but these guidelines are often too general 
to be useful in drawing up specific terms of ref- 
erence. The required scope of the study will vary 
for each assessment depending on the nature of 
the project, the environment affected, the juris- 
dictions involved and the degree of public 
controversy. 
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Stage 


Determining 
Need For EIS 


Study Design 


Identification 


Prediction 


Review of EIS 


Decision 
(the black box) 


Monitoring 
and Review of 
Environmental 
Change 


Focus 


When and how to apply 
EIS requirement 


Content and process of 
EIS 


Likely effects 


How much and where 


Importance or signifi- 
cance of changes 
Translating effects 
(changes) into impacts 
(desirability of changes) 


Integrating and 
synthesizing information 
and findings 


Adequacy of EIS 
Whether or not to pro- 
ceed (significance and 
desirability of changes 
with and without the 
project) Conditions of 
approval 


Whether or not to 
proceed 
Conditions of approval 


Actual changes and 
impacts 

Effectiveness of miti- 
gation measures 
Adequacy of regulatory 
processes 


Concerns 


Known effects 
Uncertainty/unknowns/ 
risks 

Controversy 
Environmental condition 
Environmental goals/obj. 
cost 


Use of EIS (information 
or decision-making) 
Criteria for evaluation 
Kind of information 
required 

Participants (who/role) 
Methods/techniques 


Causal factors (aspects of 
the project likely to 
induce environmental 
changes) 

Impact area (existing en- 
vironmental condition, 
who and what may be 
affected, key concerns) 


Forecasts of specific 
changes 
Quantity/quality/spatial 
dimensions 

Probability 


Costs and benefits 
Trade-offs among 
alternatives 
Differential distribution 
Mitigation potential 


Selecting a framework for 
presenting complex 
information 

Clearly summarizing the 
EIS process (criteria for 
evaluation, process of 
evaluation, sources and 
judgments, nature of 
trade-offs made) 
Determining the strategic 
arguments 


Gaps/omissions 
Misrepresentation 
Suitability and validity of 
methods 

Trade-offs 

Mitigation potential 
Implementation con- 
straints 


Political feasibility 
Implementation con- 
straints 

Legal requirements 
Compensation 


Adherence to agreements 
Accuracy of EIS 
Adjustments required 


Figure 5.9 Stages in Environmental Impact Assessment 


Issues 


Who decides this 
Appropriate intervention 
point (stage of planning/ 
decision-making) 


Who should be involved, 
how, when 

Scope of the study 
(definition of environment 
and alternatives) 

Where in the decision 
process we're at 


Tendency to stick to 
quantifiables 

Tendency to focus on 
direct effects 

Too much detail, not 
enough synthesis 
“Objective” vs ‘“sub- 
jective” information, ex- 
perts vs citizens 


Lack of baseline infor- 
mation 

Lack of predictive 
methods 
Uncertainty-protective 
strategies 


Sources for making 
evaluations 

Evaluation criteria and 
process 

Aggragation of effects/ 
synthesis 
Incommensurables 


Too much detail, too little 
synthesis 


Decision rules 
Timing of process 
Fairness of the process 


Decision rules 
Accountability 


What to monitor 
Who does this 
How 

Access to the data 
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Nine distinct stages characterize an environ- 
mental impact study. Each stage in the process 
has its own particular focus, set of concerns, and 
issues or problems, as indicated by Figure 5.9. A 
typical environmental impact report, the most 
visible product of this process, could be expected 
to provide the following information: 


a. Project description: a discussion of the need 
for the project, what it will involve, alterna- 
tives to it and staging. 


b. Environmental inventory: a description of 
the key aspects of the natural and human 
environments likely to be affected by the 
project, including an evaluation of the cur- 
rent condition as a base from which to de- 
termine the relative importance of expected 
changes. 


c. Identification and prediction of environ- 
mental effects: bringing together (a) and (b) 
to determine possible environmental 
changes, both primary and secondary, in 
the immediate area and beyond; and fore- 
casting the location, extent and probability 
of expected effects. 


d. Mitigating actions: determination and as- 
sessment of measures necessary to prevent 
or reduce the severity of environmental ef- 
fects identified under (c). This may include 
a description of adverse effects that cannot 
be avoided, particularly if these have serious 
implications. 


e. Evaluation: determination of who benefits 
and who pays and the importance of the ex- 
pected environmental effects; identification 
of tradeoffs and risks involved should the 
proposed action or an alternative be 
implemented. 


f. Study process: a discussion of the methods 
used, limitations of the study, criteria ap- 
plied in determining the significance of en- 
vironmental effects, and interests consulted 
during the study. 


Although the foregoing framework can be said 
to constitute the “method of” environmental 
impact assessment, there is no universally ac- 
cepted procedure or “cookbook approach” to in- 
dividual impact studies. Techniques can be clas- 
sified in terms of their applicability to the 
identification, prediction and evaluation stages 
of the impact study process: 
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Identification Checklists, of four kinds: 
simple list of parameters, 
descriptive list which in- 
cludes parameter mea- 
sures, scaled checklist 
which evaluates impor- 
tance of parameters given 
project type, and weighted 
checklist which ranks pa- 
rameters (see Planning 
Environmental 
International). 

Matrices (an early exam- 
ple is Leopold’s). 
Networks or stepped ma- 
trices (see Sorensen). 
Cross-impact matrices 
(e.g. Ross). 

Map overlays. 

Opinion surveys, public 
meetings, etc. and other 
participative techniques. 


Prediction Trend extrapolation. 
Delphi. 
Metaphors, analogies and 
simulations. 
Scenario writing. 
Modelling. 


Evaluation Subjective evaluations of 
impacts. 
Ranking procedures for al- 
ternatives within each im- 
pact category. 
Weighting procedures 
(two examples are Bat- 
telle’s Environmental 
Evaluation System and 
Odum’s Totality Indices). 
Tradeoff analysis. 
Risk assessment. 


Each stage has its own set of unresolved metho- 
dological issues. For example, impact identifica- 
tion procedures tend to favour the selection of 
quantifiable impacts, to focus more on direct ef- 
fects (such as erosion or employment generated) 
than on consequences, and to overdo the level of 
detail required at the expense of other parts of 
the study. Prediction is probably the weakest 
stage; often lacking is the necessary informa- 
tion, especially time-series, and applicable tech- 
niques. Evaluation, however, presents the most 
difficult problems, in particular, selecting evalu- 
ation criteria, aggregating or summing effects, 
and ranking/weighting effects. 
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Devising a specific study approach involves 
careful consideration of appropriate methods 
and techniques alongside the nature of the 
given environment/ activity combination. Fac- 
tors to be taken into account include: 


Purpose of the impact study. Is the EIA 
merely for information (revealing the impli- 
cations of a proposed action) or is it for deci- 
sion purposes (providing a basis for selecting 
among alternative courses of action)? 


Significance of the issues. What range of is- 
sues are associated with the project proposal? 
How controversial are they? 


Kinds of alternatives. Are the alternatives 
similar in kind (allowing direct comparisons 
among them) or do they differ fundamentally 
(raising issues of incommensurability)? 


Familiarity. To what extent do team mem- 
bers have a working knowledge of the pro- 

posed activity, its effects and the receiving 
environment? 


Resources and administrative/organiza- 
tional constraints. For example, how much 
time, skills, money, knowledge, data and 
data-processing facilities will be available? 
Will the choice of study approach be con- 
strained by specific agency policies or 
guidelines? 


Formal requirements for environmental impact 
studies provide only one indicator of the extent 
of impact assessment activity. A lower-profile 
but in the long term probably more significant 
approach to impact assessment is evident in 
some sectors of professional planning and re- 
source management practice. Here, the assess- 
ment and resolution of adverse environmental 
effects associated with planned actions have be- 
come integral parts of the planning process. Im- 
pacts are taken into consideration, not by doing 
discrete one-point-in-time impact studies, but in 
an iterative environmental assessment process 
corresponding to the various planning and de- 
sign stages of project development. Current ex- 
amples of this approach include Ontario’s 
Townsend New Town Environmental Plan (Ec- 
oplans Ltd., 544 Conestogo Road W., Waterloo, 
Ont. N2L 4E2); North Pickering New Town 
(North Pickering Project, 950 Yonge Street, 6th 
Floor, Toronto M7A 2K4); Toronto Central 
Waterfront Study (Central Waterfront Plan- 
ning Committee, 235 Queen’s Way W., Toronto 
M5J 1A6); B.C.’s Northeast Coal Study (Envi- 
ronment and Land Use Sub-Committee on 
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Northeast Coal Development (E.L.U.C. Secre- 
tariat, Parliament Buildings, Victoria 

V8V 1X4); and the Sanibel Environmental Plan 
(see 5.4 Plans). 


The challenge is to ensure that the concerns and 
approaches of environmental impact assessment 
penetrate not only project planning processes 
but, more broadly, the more comprehensive 
planning management processes that determine 
whether specific projects are required, where 
and when they will locate, and how they interre- 
late within larger systems. 


Case Study 90 

Donohue St-Félicien: 
EIA of a Kraft Pulp Mill 
Submitted by 

Beak Consultants Ltd. 


Located in the Lac St. Jean area of Quebec, St- 
Felicien is a town of about 4 000 with high un- 
employment, out-migration and limited indus- 
try. The combined BCFP/Donohue kraft pulp 
mill, funded through the federal Department of 
Regional Economic Expansion and provincial 
grants, was intended to provide economic sup- 
port for the area. Environmental impact of the 
project was a significant concern, however, since 
the receiving waters of Lac St. Jean are a major 
salmon spawning and recreation area. 


The EIA study process was complicated by 
three factors: the mill was partly built when the 
EIA regulation was applied; it was the Prov- 
ince’s first impact assessment; and the govern- 
ment changed, from Liberal to the Parti Quebe- 
cois, in mid-study. The terms of reference for 
the impact study emphasized existing water 
quality, flows and salmon migration patterns, 
assimilative capacity, waste treatment require- 
ments, and alternative effluent disposal me- 
thods (dump it in the nearby river vs. pipe it 32 
km to the lake). The study indicated no salmon 
behavioural aversion, toxicity or water quality 
problems with as little as 50% diluting. Since 
salmon spawn upstream it was decided to test 
actual effluent/fish interaction for a year or so 
before final approval is given to the outfall. The 
impact assessment report covered engineering, 
terrestrial, air quality and socio-economic as 
well as aquatic parameters. It was made pub- 
licly available and a series of public meetings 
followed. 
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Refer to: 

Les Conseiller Beak Ltée., Répercussions Envi- 
ronnementales Fabriquées de Péte Kraft Dono- 
hue St-Félicien, Montréal, Donohue St-Félicien, 
1977. 


W. Eedy and K. Schiefer, “Donohue St-Félicien 
Environmental Impact Study: Innovative 
Technology Allows More Accurate Prediction’, 
Canadian Pulp and Paper Industry 30 (16), 
1977. pp. 14-16. 


W. Eedy and K. Schiefer, Environmental Im- 
pact Assessment of the Donohue St-Félicien 
Kraft Mill in Québec: A Relevant Case Study for 
the Pulp and Paper Industry, Preprints, CPPA 
Environmental Improvement Conference, 
Moncton, November, 1977. 


Contact: 

Wilson Eedy 

Beak Consultants Ltd. 
6870 Goreway Drive 
Mississauga, Ont. L4V 1L9 
(416) 671-2600 


Case Study 91 

EIA of the Proposed 
Relocation of Highway 7 
from Welsford to Saint John 
Submitted by Nancy McInnis, 
Environment New Brunswick 


Route No. 7 is a two-lane highway connecting 
the cities of Fredericton and Saint John in the 
southern part of New Brunswick. The lower sec- 
tion from Welsford to Saint John, highly con- 
gested due in part to the rapid growth of ajoin- 
ing “bedroom communities’, is also the primary 
truck route from the industrial centre of Saint 
John. Increased highway safety problems and 
reduced capacity to accommodate peak traffic 
flows led to a proposal to relocate that part of 
the highway. 


Large-scale government proposals such as the 
relocation of Route No. 7 are subject to the New 
Brunswick Environmental Impact Assessment 
Policy which came into effect in October 1975. 
The policy requires that, before a decision is 
made to proceed with any government funded 
project considered to have potential to cause sig- 
nificant impacts on the environment, a study 
must be undertaken to identify the project’s en- 
vironmental consequences. 


The EIA process for Route No. 7 enabled local 
communities to influence the location of the 
preferred route so as to protect agricultural 
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lands and minimize many potential environ- 
mental impacts. For the proponent, areas of 
conflict requiring further study before proceed- 
ing were clearly identified and an acceptable 
route was chosen. Overall, the public participa- 
tion process and the interest of local residents 
were the main factors contributing to the stud- 
y’s effectiveness. 


The completed document was reviewed by the 
provincial Department of the Environment, 
other government agencies and the public. The 
results of this review were then presented to the 
appropriate government body for a decision on 
whether to proceed with the project. 


Refer to: 

New Brunswick Department of Transportation, 
Planning Branch, Environmental Overview of 
Corridor and Route Alternatives. Volume 1, 
Fredericton, September 1977. 


Contact: 

New Brunswick Department of the 
Environment 

P.O. Box 6000 

Fredericton, N.B. E3B 5H1 


Case Study 92 

Little Cataraqui Creek, 
Kingston, EIA 
Submitted by Fred Curtis, 
Queen’s University 


The Little Cataraqui Creek is one of two water- 
course/marsh ecosystems in Kingston, Ontario. 
Until 1975 the stream valley, relatively free of 
development, was used for recreational activi- 
ties and nature studies. Since 1975 however, a 
land use conflict has arisen between those who 
want the valley to be zoned as green belt or 
open space and developers who propose com- 
mercial and residential uses for the area. 


The Little Cataraqui Environmental Impact 
Assessment was intended to identify and evalu- 
ate the environmental effects of several develop- 
ment scenarios along one reach of the Creek on 
Kingston’s western boundary, and to assist the 
determination of equitable, practical and desira- 
ble land uses for the Creek Valley. The study in- 
volved three work phases: 1. identification, 
using environmental indicators, of the Creek’s 
significant biophysical, socio-economic and cul- 
tural characteristics; 2. description of four devel- 
opment scenarios (including the no-build alter- 
native) specifying types and arrangements of 
land use; and 3. identification and evaluation of 
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the potential effects associated with the devel- 
opment activities of each scenario, using a ma- 
trix to summarize and depict the degree of po- 
tential impact. 


Some development could proceed in the area, 
the study determined, but a large part of the 
Creek should remain undeveloped. Scenarios 
were ranked in terms of potential impact and 
one was recommended to the City. Also pro- 
posed were a number of environmental planning 
goals that took into consideration not only the 
future of the Little Cataraqui Creek watershed 
but also the Kingston waterfront and the 
nearby Great Cataraqui River. 


The City subsequently purchased 32 acres of 
land, including 13 acres of floodplain, at a cost of 
$500 000. An additional 22 acres were acquired 
for parkland on a cost-sharing basis by the Con- 
servation Authority ($61 000), the Little Catara- 
qui Environment Association ($20 000) and the 
City ($19 000). The City expects to recover its 
investment through the sale of a parcel in the 
southern part of the 32 acres to a local developer 
who plans to build a six-storey 160-unit apart- 
ment. The northern two-thirds of the 32 acres is 
to remain undeveloped; the hope is that it may 
be purchased and maintained by the Conserva- 
tion Authority. 


Refer to: 

F.A. Curtis and S. Noakes (eds.), Little Catara- 
qui Creek: An Environmental Impact Assess- 
ment Report, Queen’s University, School of 
Urban and Regional Planning, 1976, 304 pp. 
Contact: 

Fred Curtis 

Assistant Professor 

School of Urban and Regional Planning 
Queen’s University 

D504 Mackintosh-Corry Hall 

Kingston, Ont. K7L 3N6 


Case Study 93 
Environmental Impact Assessment 
and Municipal Planning 


Applying environmental impact assessment re- 
quirements to the municipal planning context 
presents a number of difficult issues: how to 
minimize potential conflicts and delay created 
by two overlapping public hearing processes; 
how much scope to give to municipal EIA 
(should it apply only to municipal public works 
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projects or should it extend to the official/gen- 
eral plan, zoning and plan amendments as well 
as municipally approved private sector pro- 
jects?); how much municipal control to allow in 
the EIA decision-making process; and how to 
relate plan preparation and impact studies. 


California and New York are two U.S. front- 
runners in devising municipal EJA require- 
ments. Local governments in California are re- 
quired to prepare impact reports on locally initi- 
ated public works projects, locally approved 
private sector projects, general (municipal de- 
velopment) plans and their amendments, and 
zoning by-laws. New York’s requirement, less 
stringent, applies only to projects directly un- 
dertaken by the municipal government (see In- 
formation Resources). The California experience 
is documented in: R. Catalano, and R. Reich, 
“Local Government and the Environmental Im- 
pact Assessment Process”, American Bar Asso- 
ciation Urban Lawyer; Ralph A. Catalano, 
General Plans and EIRs: Complementary or 
Redundant? (University of California, Program 
of Social Ecology, Irvine CA), about 1977; and 
Arthur W. Jokela, Self-Regulation of Environ- 
mental Quality: Impact Analysis in California 
Local Government (Center for California Public 
Affairs, 226 W. Foothill Blvd., Claremont, CA 
91711), 1975. New York’s requirement and 
guidelines are set out in Handbook for Local 
Government (New York State Department of 
Environmental Conservation, 50 Wolf Road, Al- 
bany, NY 12233), Oct. 1977. 


Canadian experience in municipal environmen- 
tal impact assessment processes is quite limited. 
The City of Winnipeg in 1972 became the first 
Canadian municipality to adopt a legal require- 
ment for impact studies of public projects; the 
approach being taken has been considerably 
scaled down, however, as a result of a number of 
legal challenges and internal problems. The 
Province of Ontario is currently preparing regu- 
lations which will bring municipal projects un- 
der the 1975 Environmental Assessment Act. 
Some Ontario municipalities — the Regional 
Municipality of Waterloo and the City of Mis- 
sissauga, for example — are already using the 
EIA approach (see 5.4 Plans). Ontario’s pro- 
posed regulations are contained in The Environ- 
mental Assessment Act and Municipalities 
(Ministry of the Environment, Environmental 
Approvals Branch, 135 St. Clair W., Toronto 
M4V 1P5), October 1977, and EA Update, Vol. 
3, No. 4, June 1978 (available from the Environ- 
mental Approvals Branch, Ministry of the Envi- | 
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ronment). For a discussion of environmental im- 
pact assessment in Canada from a legal 
perspective, including a discussion of municipal 
approaches especially in Ontario and Manitoba, 
see D. Paul Emond, Environmental Assessment 
Law in Canada (Toronto: Emond-Montgomery 
Ltd., 1978), annotated in Information 
Resources. 


Information Resources 


Information Resources 


See also: 
5.7 Regulation and Re- 
view 


Alberta Culture. Interim 
Guidelines. Historical Re- 
sources Impact Assess- 
ments. Alberta Culture, His- 
torical Resources Division 
(419 Beaver House, 10158- 
103 St., Edmonton 

T5J 0X6), March 1977. 


Armour, Audrey and Lang, 
Reg. Provincial Approaches 
to Environmental Assess- 
ment. York University, Fac- 
ulty of Environmental 
Studies (4700 Keele St., 
Downsview, Ont. M3J 2R2), 
June 1976. 


The report summarized, for 
each province and the 
Northwest Territories: the 
key legislation under which 
environmental assessment 
was being carried out at 
that time; the organiza- 
tional structure and pro- 
gress towards guidelines and 
procedures; what kinds of 
activities were subject to en- 
vironmental assessment; 
provisions for public partici- 
pation; available examples 
of environmental impact 
studies done; and names, 
addresses and phone num- 
bers of persons and agencies 
to contact. See also: B.C., 
Ministry of the Environ- 
ment; and Canadian Coun- 
cil of Resource and Environ- 
ment Ministers. 


Association of Consulting 
Engineers of Canada. 
Environment 1, A Work- 
shop on Environmental Im- 
pact Assessment. The Asso- 
ciation (130 Albert St., Suite 
616, Ottawa K1P 5G4), 
1975. $10.00. 


Representatives from the 
federal government and 
each of the provinces pre- 
sented papers discussing 
their approach to and per- 
spectives on environmental 
impact assessment. 


Berger, Mr. Justice Thomas 
R. Northern Frontier North- 
ern Homeland. The Report 
of the Mackenzie Valley 
Pipeline Inquiry. Ottawa: 
Minister of Indian Affairs 
and Northern Development, 
1977. Available from Supply 


and Services Canada (Print- 
ing and Publishing, Ottawa 
K1A 089), Vol. 1 and 2, 
$5.00 each ($6.00 outside 
Canada). 


Volume 1 of this historic 
document deals with the so- 
cial, economic and environ- 
mental impacts of the pro- 
posed Mackenzie Valley 
pipeline and energy corri- 
dor. Volume 2 sets out nec- 
essary terms and conditions, 
should the pipeline be built. 


Blissett, Marian (ed.). 
Environmental Impact 
Assessment. Engineering 
Foundation (345 East 47 St., 
New York, NY 10017), 1976. 
Hardcover, 278 pp. (Copy 
obtained from Program 
Manager, Division of Inter- 
governmental Science and 
Public Technology, Na- 
tional Science Foundation, 
1800 G St. NW, Washing- 
ton, DC 20550). 


See Part Three, “Techni- 
ques for Evaluating Envi- 
ronmental Impacts”. 
Technology assessment, ma- 
trix techniques, and totality 
indices are the main ap- 
proaches covered. 


British Columbia, Environ- 
ment and Land Use Com- 
mittee. Guidelines for 
Linear Development. The 
Committee (Parliament 
Buildings, Victoria 

V8V 1X4). March 1977. 

32 pp. 

Outlines a planning process 
designed for the manage- 
ment of land use and assess- 
ment of the environmental 
and social impacts of linear 
developments such as rail- 
ways, pipelines, transmis- 
sion lines, highways and in- 
dustrial roads. Annotated 
further in 5.7 Regulation 
and Review. 


British Columbia. Ministry 
of the Environment. 
Environmental Impact As- 
sessments in Canada. The 
Ministry (Parliament Build- 
ings, Victoria V8V 1X4), 
February 1977. 33 pp. 

A review of current legisla- 
tion, prepared for the Cana- 
dian Council of Resource 


and Environment Ministers. 


279 


Canadian Council of Re- 
source and Environment 
Ministers, Environmental 
Impact Assessment Task 
Force. Canadian Environ- 
mental Impact Assessment 
Processes. CCREM (60 
Bloor Street West, Suite 
701, Toronto M4W 3B8), 
1978. 34 pp. $2.00. 


Prepared for the CCREM 
1978 Annual Meeting this 
report examines Canadian 
approaches to EIA focusing 
on six current procedural is- 
sues: types of projects re- 
quiring impact assessment, 
the scale of projects requir- 
ing BIA, timing of the EIA 
process, degree of flexibility 
in applying the process, key 
actors and their roles, and 
extent of citizen participa- 
tion. Concluding that a com- 
mon approach to EIA in 
Canada is neither desirable 
nor possible, the task force 
examined the legal frame- 
work and opportunities for 
cooperation between gov- 
ernments. The report ends 
with a set of recommenda- 
tions intended to refine and 
improve EIA in Canada. 


Canter, Larry. Environmen- 
tal Impact Assessment. New 
York: McGraw-Hill, 1977. 
Hardcover, 331 pp. $21.60. 


An introductory text on en- 
vironmental impact assess- 
ment. Beginning with a 
brief history of the U.S. Na- 
tional Environmental Policy 
Act, Canter suggests a 
framework for impact anal- 
ysis and assessment and 
then examines approaches 
to prediction and assess- 
ment of impacts in air quali- 
ty, water resources, noise, 
biological environments, 
cultural environments and 
socio-economic environ- 
ments. Chapter 10 provides 
a thorough review of me- 
thods of impact analysis. 


Clark, B.D. et al. 
Assessment of Major Indus- 
trial Applications, A 
Manual. Aberdeen, Scot- 
land: University of 
Aberdeen, Project Appraisal 
for Development Control 
Research Team, 1976. 
Available from Scottish De- 
velopment Dept. (New St., 
Andrews House, Edinburgh, 
Scotland). 170 pp. £2. 
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This manual is intended to 
assist planners to make a 
balanced assessment of ma- 
jor industrial applications 
by providing a guide to the 
identification and descrip- 
tion of the impacts of major 
developments. Chapter | 
outlines the background of 
the research, Chapter 2 sets 
out the proposed method of 
assessment; Chapter 3 dis- 
cusses the relationship of 
the method to the planning 
system; and Chapter 4 de- 
scribes the method in detail. 
There are five Appendices 
including 10 Technical Ad- 
vice Notes which set out the 
background to the assess- 
ment of particular types of 
impacts (noise, water pollu- 
tion, ecological impacts) and 
in some cases suggest tech- 
niques which can be used to 
measure the scale of effects 
that a major development 
may have. The Aberdeen 
University Project Team is 
now engaged in a “Study of 
the Relationships Between 
Development Appraisals 
and Development Plans”. 
The team will examine 
plans, studies and impact 
analysis that have been 
completed or are in pro- 
gress; analyze the main 
stages of both plan prepara- 
tion and development ap- 
praisal; and recommend 
procedural modifications. 
Contact: Project Appraisal 
for Development Control, 
Dept. of Geography, Uni- 
versity of Aberdeen (Old 
Aberdeen, AB9 2UF, 
Scotland). 


Cluff Lake Board of In- 
quiry. Cluff Lake Board of 
Inquiry Report, Justice F.O. 
Bayda, Chairman. Saskat- 
chewan Department of the 
Environment (Public Infor- 
mation and Education 
Branch, 1855 Victoria Ave., 
Regina), July 1978. 2 vol- 
umes. 1050 pp. 


The Saskatchewan govern- 
ment established this Board 
of Inquiry in 1977 to investi- 
gate a $130 million uranium 
mine and mill project pro- 
posed at Cluff Lake. The re- 
port recommends that the 
uranium industry be al- 
lowed to expand provided 
that it conforms to strict 
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new environmental, occupa- 
tional and safety 
regulations. 


Corwin, Ruthann et al. 
Environmental Impact 
Assessment. San Francisco: 
Freeman, Cooper & Co., 
1975. Hardcover, 277 pp. 
SSH oe 


Particularly useful source 
dealing with the origin, op- 
eration and outlook of EIA; 
social and economic im- 
pacts; Warm Springs Dam, 
a case study of social and 
economic impacts; the law 
of EIA; how to prepare an 
EIS; and tools for EIA. 


Curtis, F. et al. A Handbook 
for Environmental Assess- 
ment of Waterfront Related 
Projects. Queen’s Universi- 
ty, School of Urban and Re- 
gional Planning (D504 
Mackintosh-Corry Hall, 
Kingston, Ont. K7L 3N6), 
in progress 1978. 


The handbook consist of 
three manuals: 1. evaluation 
of existing methods and 
their application to assess- 
ing the environmental ef- 
fects of waterfront develop- 
ment activities; 2. procedure 
for impact identification, 
prediction and evaluation 
including techniques and 
data sources; and 3. consid- 
erations for evaluating the 
completeness and accuracy 
of EIAs. 


Dee, Norbert et al. Final 
Report on Environmental 
Evaluation System for 
Water Resource Planning. 
Columbus, OH: Battelle Co- 
lumbus Laboratories, 1972. 
188 pp. Available from Na- 
tional Technical Informa- 
tion Service (5285 Port 
Royal Rd, Springfield, VA 
22161), PB-208-822. 

The Battelle approach to 
EIA is similar to the Univer- 
sity of Georgia Institute of 
Ecology method (annotated 
under Odum). The proce- 
dure involves quantifying 78 
environmental values and 
transforming them into 
commensurate units. The 
first step in the process 


weighs 78 parameters by de- 
termining their relative im- 
portance and then distribut- 
ing 1 000 points among 
them. In the second step, all 
of the parameter values are 
transformed into commen- 
surate units. An environ- 
mental quality function 
ranging from 0 to 1 is devel- 
oped for each parameter to 
describe potential as well as 
present quality. The final 
step involves calculating the 
environmental impact with 
and without the project by 
determining the change in 
environmental quality for 
each parameter. To obtain 
an aggregated score for each 
alternative, the change in 
environmental quality for 
each parameter is multi- 
plied by the weight given to 
the parameter and the 78 
scores are totalled. For a 
summary statement see: 
“An Environmental Evalua- 
tion System for Water Re- 
source Planning”, Water 
Resources Research Vol. 9 
No. 3, June 1973. Refer also 
to Ira L. Whitman et al., 
Design of an Environmental 
Evaluation System, 1971 
(annotated in 4.4 Resource 
Development). 


Dickert, Thomas G., “Ap- 
proaches to Environmental 
Impact Assessment”, 
DMG-DRS Journal, Vol. 9, 
No. 1, Jan./Mar. 1975, 

pp. 10-15. 


Overviews the three basic 
analytical operations in EIA 
— identification, prediction 
and evaluation — and sug- 
gests common problems in 
both the conceptual formu- 
lation of procedures and 
their application in an im- 
pact study. 


Dickert, Thomas G. and Do- 
meny, Katherine R. 
Environmental Impact As- 
sessment: Guidelines and 
Commentary. University of 
California, University Ex- 
tension (2223 Fulton Street, 
Berkeley, CA 94720), 1974. 
238 pp. $7.50 (payable to the 
Regents of California). 

An early but still relevant 
publication on EIA. In- 
cludes ten papers plus ap- 
pendices on: linking the EIS 
to the planning process; 
NEPA/CEQA legal aspects; 
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use of data in environmen- 
tal impact assessment; some 
suggestions on the content 
and organization of environ- 
mental impact statements; 
social equity and environ- 
mental quality; the BART 
Residential Impact Study: 
an empirical study of envi- 
ronmental impact; concepts 
and methods of benefit-cost 
analysis; a case study of un- 
certainty and the evaluation 
of environmental impacts; 
the Berkeley Environmen- 
tal Simulation Project and 
its use in environmental im- 
pact assessment; and com- 
parison of EJA methods. 


Duffy, P.J.B. The Develop- 
ment and Practice of 
Environmental Impact As- 
sessment Concepts in 
Canada. Environment Can- 
ada (Ottawa K1A 0H8), 
Planning Occasional Paper 
#4, 1975. 18 pp. 


Ecological Sub-Committee, 
Vancouver International 
Airport Planning Commit- 
tee. An Environmental Im- 
pact Assessment of the Van- 
couver International 
Airport Expansion: A Sum- 
mary Report. Environment 
Canada, Lands Directorate, 
Environmental Manage- 
ment Service (1001 West 
Pender St., Vancouver 

V6E 2H7), 1976. 


Annotated in 3.4 Marine 
Coastal Zone. 


Emond, D. Paul. 
Environmental Assessment 
Law in Canada. Emond- 
Montgomery Ltd. (56 The 
Esplanade, Suite 208, To- 
ronto M5dE 1A7), 1978. 
Hardcover, 360 pp. $30.00 
plus $1.50 postage and 
handling. 


The first book to deal solely 
with the legal aspects of 
EIA in Canada. Chapters 
discuss perspectives and op- 
tions for environmental as- 
sessment law; the Ontario 
Environmental Assessment 
Act and how it is supposed 
to work; the Ontario Envi- 
ronmental Assessment 
Board; municipal environ- 
mental assessments in Man- 
itoba and Ontario (with a 


case study of the Bruce-to- 
Milton transmission line, 
subtitled “A Case Study in 
Shoddy Decision-Making’’); 
and the Federal Environ- 
mental Assessment and Re- 
view Process. 


Environmental Assessment 
Panel. A Guide to the Fed- 
eral Environmental Assess- 
ment and Review Process. 
Ottawa: Environment Can- 
ada, Federal Environmental 
Assessment Review Office, 
February 1977. Available 
from Environment Canada, 
Information Services Direc- 
torate (Ottawa K1A 0H3). 
Free. 


A short brochure describing 
the federal E.A.R.P. See 
also: Guidelines for Prepar- 
ing Initial Environmental 
Evaluations, issued by the 
Office of the Chairman, En- 
vironmental Assessment 
Panel (Environment Cana- 
da, Ottawa K1A 0H83), Octo- 
ber 1976; Register of Panel 
Projects and Bulletins, Fed- 
eral Environmental Assess- 
ment Review Office, 1978; 
and Guide for Environmen- 
tal Screening, 1978, 156 pp., 
which outlines a systematic 
procedure for screening a 
broad range of projects so as 
to identify adverse environ- 
mental effects. 


Environmental Assessment 
Panel. Bay of Fundy Tidal 
Power Project. Draft Guide- 
lines for the Preparation of 
an Environmental Impact 
Statement. Environment 
Canada, Federal Environ- 
ment and Assessment Re- 
view Office (Ottawa 

K1A 0H3), April 1978. 


Annotated in 4.7 Energy 
Projects. 


Environmental Assessment 
Panel. Report of the Envi- 
ronmental Assessment 
Panel on Eldorado Ura- 
nium Refinery, Port Granby, 
Ontario. Environment Can- 
ada, Federal Environmental 
Assessment Review Office 
(Ottawa K1A 0H3), 1978. 

56 pp. Free. 


This report is the Panel’s 
conclusion on a proposal by 
Eldorado Nuclear Limited 
to construct a uranium hex- 
afluoride refinery and waste 
management facility at Port 
Granby, Ontario. The Panel 
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found the proposed waste 
management system and 
other features of the pro- 
posed site unacceptable and 
rejected the Port Grandby 
site. The Minister of the En- 
vironment concurred. Eldo- 
rado then selected three al- 
ternate sites, prepared EISs 
and submitted the project 
for further review by the 
Panel whose report is due in 
early 1979. 


Environmental Assessment 
Panel. Shakwak Highway 
Project. Federal Environ- 
mental Assessment Review 
Office (1870-1050 West Pen- 
der Street, Vancouver 

V6E 3J7; also available 
from Federal Environmen- 
tal Review Office, Ottawa, 
K1A 0H3), June 1978, 

60 pp. 

Annotated in 4.5 Transpor- 
tation. 


Estrin, David and Swaigen, 
John. Environment on 
Trial: A Handbook of On- 
tario Environmental Law. 
Canadian Environmental 
Law Research Foundation. 
(1 Spadina Crescent, Suite 
303, Toronto M5S 2J5), Re- 
vised Edition, edited by 
Mary Anne Carswell and 
John Swaigen, 1978. Paper- 
back, 587 pp. $6.95. 


A useful handbook for plan- 
ners, lawyers, citizens and 
teachers. The book gives de- 
tailed summaries of laws rel- 
evant to environmental is- 
sues and discusses the 
Federal Environmental As- 
sessment and Review Pro- 
cess. Pollution, from noise to 
oil spills and nuclear disas- 
ters, is examined as well as 
such topics as land use plan- 
ning, solar energy, wilder- 
ness conservation, govern- 
ment agencies, and where to 
obtain information. Case 
studies illustrate the effec- 
tiveness of environmental 
regulations and manage- 
ment procedures. Anno- 
tated further in 5.7 Regula- 
tion and Review. 


Finsterbusch, Kurt and 
Wolf, C.P. (eds.). 
Methodology of Social Im- 
pact Assessment. Strouds- 
burg, PA: Dowden, Hutch- 
inson & Ross, 1977. 
Hardcover, 307 pp. $20.50. 


35 papers cover social im- 
pact assessment and public 
policy, methodological ap- 
proaches, profiling, project- 
ing, assessment and 
evaluation. 


Fischer, David W., and Dav- 
ies, Gordon S., “An 
Approach to Assessing En- 
vironmental Impacts”, 
Journal of Environmental 
Management, Vol. 1, 1973, 
pp. 207-227. 


Concerned with incorporat- 
ing EIA into resource man- 
agement decisions. The as- 
sessment approach 
suggested consists of four 
steps: 1. identification of 
planned and induced activi- 
ties; 2. identification of rele- 
vant elements of the envi- 
ronment likely to be 
affected; 3. evaluation of ini- 
tial and subsequent im- 
pacts; and 4. management 
of beneficial and adverse en- 
vironmental impacts. Dis- 
cusses the use of three envi- 
ronmental matrices: 
environmental baseline 
evaluation matrix, environ- 
mental compatibility matrix 
and decision matrix. 


Gibson, D., “Constitutional 
Jurisdiction Over Environ- 
mental Management in 
Canada”, University of To- 
ronto Law Journal, Vol. 23, 
1973, pp. 54-87. 


Herr, Philip et al. 
Evaluating Environmental 
Impacts. Massachusetts In- 
stitute of Technology, Labo- 
ratory of Architecture and 
Planning, Environmental 
Impact Assessment Project 
(Room 4-209, Cambridge, 
MA 02139), May 1978. 

165 pp. $6.50. 


A “guidebook” for local gov- 
ernments analyzing impacts 
of development proposals of 
community-wide signifi- 
cance. It provides a general 
approach to impact analy- 
sis, suggests methods and 
points out key issues for a 
range of impact categories 
(traffic, public facilities, fis- 
cal, economic, social and vis- 
ual impacts), and provides 
background information. 
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Emphasis is on the Massa- 
chusetts context (although 
the principles and methods 
described have general ap- 
plicability), small communi- 
ties (fewer than 50 000 peo- 
ple), first-cut methods for 
use by laypersons, specific 
development proposals 
rather than long-range com- 
munity-wide comprehensive 
plans, local rather than re- 
gional or state impacts, and 
the local level generally. 


Information Resources 
Press (2100 M. St. NW, 
Suite 316, Washington, DC 
20037). 


Publishes abstracts of im- 
pacts statements which 
cover five aspects: purpose 
of the projects assessed; pos- 
itive impact and mitigating 
action; negative impact; al- 
ternatives considered; and 
primary assessment consid- 
erations and/or methods. 
The annual EJS Cumulative 
costs $162 (non U.S.A.). 
Subscriptions to EJS: Key to 
Environmental Impact 
Statements are $265 per 
year (12 issues plus annual 
cumulative index). Micro- 
films of the statements can 
be ordered for $6.00 (for an 
EIS of about 490 pages). 


Jain, R.K. et al. Procedures 
for Reviewing Environmen- 
tal Impact Assessments and 
Statements for Construction 
Projects. Construction Engi- 
neering Research Laborato- 
ry, U.S. Army Corps of En- 
gineers (P.O. Box 4005, 
Champaign, IL 61820), Au- 
gust 1975. 24 pp. 


This report proposes classif- 
ying projects as high, me- 
dium or low impact and 
provides three sets of crite- 
ria for reviewing accuracy 
and completeness of an en- 
vironmental assessment in 
each impact class. Its chief 
interest is in tailoring re- 
quirements for environmen- 
tal impact assessments to 
the impacts of construction 
rather than the impacts of 
the final product. 


Keyes, Dale L. Land Devel- 
opment and the Natural En- 
vironment: Estimating 
Impacts. The Urban Insti- 
tute (2100 M Street NW, 
Washington, DC 20006), 
1976. Paperback, 128 pp. 
$4.95. 


This report is the third of 
five, produced by the Urban 
Institute, that discusses the 
evaluation of land develop- 
ments in terms of their eco- 
nomic, environmental and 
social impacts. Keyes deals 
with natural environment 
impacts (air quality, water 
quality and quantity, wild- 
life, vegetation, and noise) 
of residential, commercial 
and industrial development. 
The focus is on data require- 
ments and reliability of spe- 
cific analytical techniques 
for estimating impacts. The 
first report in the series, 
Measuring the Impact of 
Development: An Initial 
Approach ($2.95) estab- 
lished a preliminary frame- 
work for evaluation and set 
out a series of measures for 
estimating impacts. The 
second report was Fiscal 
Impacts of Land 
Development ($2.95). The 
third covered Economic Im- 
pacts of Land Development: 
Employment, Housing and 
Property Values ($3.95). 
The fourth report was 
Social Impacts of Land 
Development ($3.95). Com- 
pleting the series is Using 
an Impact Measurement 
System for Evaluating Land 
Developments ($3.95) which 
re-examines the overall 
framework of the first re- 
port and discusses the main 
problems and prospects of 
an impact measurement 
system. 


Lagacé, Michel. Evaluation 
d@ impact potentiel du projet 
de construction d’une sta- 
tion de pompage, Ville de 
Grande-Riviére, Comté de 
Gaspé. Ministére du tour- 
isme, de la chasse et de la 
péche, Direction de la re- 
cherche faunique, Groupe 
de recherche d’impact sur la 
faune (9530 rue de la Faune, 
Orsainville, Qué. G1G 5E5), 
mars 1978. 17 pp. 


An environmental assess- 
ment of a water pumping 
station with special refer- 
ence to salmon migration. 


Lang, Reg and Armour, Au- 
drey. Information Resources 
for Environmental Impact 

Assessment. Fourth Edition, 
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1978. Available from Lang 
Armour Associates (22 Aca- 
cia Road, Toronto 

M4S 2K4). 


An extensive annotated bib- 
liography on EIA legal/ad- 
ministrative requirements 
and guidelines, general me- 
thods and project-specific 
approaches (airports, high- 
ways, sewerage projects, 
housing, etc.) and case 
studies. 


Lang, Reg and Armour, Au- 
drey. Urban Environmental 
Assessment in Canada and 
the United States. York 
University, Faculty of Envi- 
ronmental Studies (4700 
Keele Street, Downsview, 
Ont. M3J 2R2), June 1976. 
160 pp. Unpublished. 


A comprehensive overview 
(funded in part by the Min- 
istry of State for Urban Af- 
fairs) of current legislation 
and administrative proce- 
dures for environmental as- 
sessment. Emphasis is given 
to the application and impli- 
cations of EJA requirements 
in the municipal and urban 
context. Six examples of 
municipally initiated envi- 
ronmental impact reviews 
were examined (Regional 
Municipality of Waterloo, 
Ontario; San Diego, Califor- 
nia; Boulder, Colorado; 
Duxbury, Massachusetts; 
Inglewood, California; and 
Winnipeg, Manitoba). 
Taken together, the studies 
reveal the “leading edge” (at 
this time) in the art of mu- 
nicipal impact review. The 
report ends with a detailed 
discussion of the issues and 
problems of urban environ- 
mental management and 
the role of EJA in that pro- 
cess. Ten appendices pro- 
vide further information on 
EIA in Canada and the 
United States. 


Leopold, Luna B. et al. A 
Procedure for Evaluating 
Environmental Impact. U.S. 
Department of Interior (Ge- 
ological Survey, Reston VA 
22092), Circular 645, 1971. 


One of the earliest EIA me- 
thods, now somewhat out- 

dated. The Leopold matrix 
consists of 100 specified ac- 
tions and 88 environmental 
elements resulting in 8 800 
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possible impacts. In using 
the Leopold matrix each ac- 
tion and environmental ele- 
ment is considered. Where 
an environmental change is 
anticipated the matrix is 
marked with a diagonal line 
in the interaction box. The 
next step is to determine 
whether this is a key area of 
concern by assigning a value 
for the magnitude of the in- 
teraction (measured on a 
scale of 1-low to 10-high) 
and a value for its 
importance. Magnitude is 
usually an objective evalua- 
tion; importance is a subjec- 
tive judgement by team 
members. 


Lucas, A.R. and Peterson, 
E.B. Northern Land Use 
Law and Policy Develop- 
ment: 1972-1978 and the 
Future. Paper presented at 
the Canadian Arctic Re- 
sources Committee (46 El- 
gin St., Ottawa K1P 5K6) 
Second National Workshop, 
Edmonton February 20, 
1978. 99 pp. 

Although, the paper is ori- 
ented to North of 60°, it 
provides an interesting dis- 
cussion of impact assess- 
ment procedures and guide- 
lines in general (specifically 
E.A.R.P.), as well as a look 
at public inquiries such as 
that conducted by Berger. 


McCallum, S.K., “Discre- 
tion in Decision-Making: A 
Problem for Environmental 
Impact Assessment”, 
Chitty’s Law Journal, Vol. 
23, No. 3, 1975. pp. 73-79. 


McEvoy, James III and 
Dietz, Thomas. Handbook 
for Environmental Plan- 
ning: The Social Conse- 
quences of Environmental 
Change. New York: Wiley, 
1977. Hardcover, 323 pp. 
$25.75. 


Social/environmental im- 
pact assessment strategies 
are dealt with in seven “the- 
matic” chapters: legal; de- 
mography; land use; eco- 
nomics; transportation; 
sociocultural; and social im- 
pact information. Appendi- 
ces provide an impact 
checklist, data sources, me- 
thods of analysis, case stud- 
ies and approaches to evalu- 
ation of impacts. 
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Mitchell, Bruce and 
Turkheim, Richard, “Envi- 
ronmental Impact Assess- 
ment: Principles, Practices 
and Canadian Experiences”, 
in Krueger, Ralph R. and 
Mitchell, Bruce (eds.). 
Managing Canada’s Re- 
newable Resources. Toron- 
to: Methuen, 1977. Paper- 
back, 333 pp. $9.95. 


Munn, R.E. (ed.). 
Environmental Impact As- 
sessment: Principles and 
Procedures. SCOPE 5 Re- 
port, Toronto, 1975. Paper- 
back, 160 pp. Available from 
Dr. T.F. Malone, Holcombe 
Research Institute, Butler 
University (Box 192, Indi- 
anapolis, Ind., 46208), 
$10.25. 


The report presents a thor- 
ough review and synthesis 
of current practices in envi- 
ronmental impact assess- 
ment. Articles in the report 
were prepared during a two 
week workshop held at Vic- 
toria Harbour, Ontario, Jan- 
uary 29 to February 8, 1974 
(WISE-SCOPE, Workshop 
on Impact Studies in the 
Environment — Scientific 
Committee on Problems of 
the Environment). The 
book is being updated; to be 
published by Wiley. 


New York State Dept. of 
Environmental Conserva- 
tion. State Environmental 
Quality Review Act: Hand- 
book for Local Government. 
The Dept. (50 Wolf Road, 
Albany, NY 12233), 1976 
and updated. 82 pp. Free. 
The State’s SEQRA re- 
cently mandated environ- 
mental impact assessment 
at the municipal level. This 
Handbook explains EIA 
procedures and provides 
guidelines for preparing im- 
pact statements. 


Odum, Eugene P., “The 
Emergence of Ecology as a 
New Integrative Disci- 
pline”, Science 195, No. 
4284, March 25, 1977, 

pp. 1289-1293. 


Special reference is made to 
impact statements and the 
fact that “... most impact 
statements, now almost 


mass produced, are inade- 
quate because they focus on 
the wrong level — often, for 
example, on the species or 
factor level when the ques- 
tions and decisions clearly 
involve the ecosystem 
level”. 


Odum, Eugene P. et al. 
Totality Indices for Evaluat- 
ing Environmental Impact: 
A Test Case — Relative Im- 
pact of Highway Alterna- 
tives. Use of a Simple Lin- 
ear Analysis Provides a 
Means for an Objective 
Quantification of Environ- 
mental Impact. University 
of Georgia, Institute of Kcol- 
ogy (Athens, Georgia 30602) 
and Georgia State Depart- 
ment of Transportation, 
March 1973. 24 pp. 


The assessment procedure is 
computerized and involves 
an “ecological systems anal- 
ysis” of 56 component val- 
ues. The aggregation pro- 
cess consists of normalizing 
components to make them 
commensurate, weighing 
the present and future im- 
pact for each component, 
weighing the relative impor- 
tance of each, and summing 
up to obtain an impact 
value for each alternative. 
See also: University of Geor- 
gia, Institute of Ecology, 
Optimum Pathway Matrix 
Analysis Approach to Envt- 
ronmental Decision Making 
Process, 1971. 


Plan Canada, March 17/1. 
Special Issue on EIA and 
urban planning, edited by 
Reg Lang and Audrey 
Armour. 


Plantown Environmental 
International. 


Guide for Environmental 
Assessment. U.S. Depart- 
ment of Housing and Urban 
Development (Washington, 
DC 20410) June 1975. Avail- 
able from U.S. Government 
Printing Office (Supt. of 
Documents, Washington, 
DC 20402), Subscription 
Stock No. 023-000-90151-0. 
Binder, $20.00. 


Field office edition provid- 
ing technical guidelines for 
reviews of projects. Part I: 
Introduction (purpose and 
scope; relevant regulations 
and legislation; overview of 
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philosophy of environmen- 
tal assessment; basic ap- 
proach; organization). Part 
II: Administrative Issues in 
Field Office Technical As- 
sessment (relationships be- 
tween administrative and 
technical decisions; the EIS; 
field audit and monitoring; 
etc.). Part III: Directions for 
Use of Technical Assess- 
ment Guidance Materials 
(how to proceed with envi- 
ronmental assessment; 
types of useful information; 
agency sources). Part IV: 
Technical Guidance Materi- 
als (a comprehensive de- 
scriptive checklist of envi- 
ronmental components 
including geology; soils; spe- 
cial land features; water; bi- 
ota; climate and air; energy; 
services; safety; physiologi- 
cal well being; psychological 
well being; sense of commu- 
nity; visual quality; and his- 
toric and cultural resources). 


Plewes, M. and Whitney, J. 
(eds.). Environmental Im- 
pact Assessment in Canada: 
Processes and Approaches. 
University of Toronto, Insti- 
tute for Environmental 
Studies (Toronto M4S 1A4), 
September 1977. Paperback, 
199 pp. $5.00. 


Proceedings of a symposium 
on EIA. Topics covered in- 
clude a critique of the Cana- 
dian approach to EIA, im- 
pact assessment methods, 
public participation, ecologi- 
cal modeling, indices of en- 
vironmental quality, team 
processes, and hindsight 
evaluation. 


Proctor and Redfern Ltd. 
Marmion Lake Generating 
Station. Community Impact 
Study. Phase | Report. On- 
tario Hydro, Route and Site 
Selection Division (700 Uni- 
versity Ave., Toronto 

M5G 1X6), January 1976. 
60 pp. + app. 

Typical of the community 
impact studies undertaken 
by Ontario Hydro to deter- 
mine potential problems 
and opportunities, espe- 
cially for community serv- 
ices and infrastructure, 
likely to result from the con- 
struction and operation of 


major energy facilities. See 
also: 4.7 Energy Projects, 
especially Case Study 73. 


Rodgers, Joseph Lee. 
Environmental Impact As- 
sessment, Growth Manage- 
ment and the Comprehen- 
sive Plan. Cambridge, MA: 
Ballinger Publishing Co., 
1976. Hardcover, 105 pp. 
$16.50. 


Promises (but does not quite 
deliver) techniques for inte- 
grating environmental im- 
pact assessment and urban 
growth management into a 
process of comprehensive 
planning; more aptly de- 
scribed as an attempt to de- 
velop perspectives and con- 
cepts. Most of the text is 
given over to a survey of the 
effectiveness of federal, 
state and local responses to 
environmental problems, 
environmental impact as- 
sessment and other environ- 
mental control measures. 


Ross, John H. Quantitative 
Aids to Environmental Im- 
pact Assessment. Environ- 
ment Canada, Lands Direc- 
torate (Ottawa K1A 0E7), 
Occasional Paper No. 3, 
April 1974. 31 pp. 


An example of a cross-im- 
pact matrix approach. Two 
matrices have been devised, 
a component interaction 
matrix and a disruption ma- 
trix. The method, involving 
matrix multiplication to de- 
rive chains of effects, was 
used in the Environmental 
Assessment of Nanaimo 
Port Alternatives conducted 
in 1973 and published by 
Environment Canada. 


Royal Commission on the 
Northern Environment. 
Interim Report and 
Recommendations. The 
Commission (55 Bloor St. 
W., Toronto), April 1978. 
39 pp. Available from On- 
tario Government Book- 
store (880 Bay St., Toronto 
M7A 1N8). Free. 


Established by an Order-in- 
Council on 13 July 1977, 
Ontario’s Royal Commis- 
sion on the Northern Envi- 
ronment has three tasks: to 
assess the environmental 
and social/economic effects 
of proposed major develop- 
ment projects in Northern 
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Ontario, to recommend me- 
thods for their assessment, 
and to examine alternative 
uses for northern resources. 
The interim report makes 
six recommendations that 
deal mainly with policy and 
organizational issues. 


Schlesinger, Benjamin and 
Daetz, Douglas. Develop- 
ment of a Procedure for 
Forecasting Long-Range 
Environmental Impacts. 
Stanford, CA: Stanford Uni- 
versity, 1975. 137 pp. Avail- 
able from National Techni- 
cal Information Service 
(5285 Port Royal Rd., 
Springfield, VA22161), PB- 
224 974, $8.00. 


Annotated in 4.4 Resource 
Development. 


Schwind, Paul J., ““Environ- 
mental Impacts of Land Use 
Change”, Journal of Envi- 
ronmental Systems, Vol. 6, 
No. 2, 1976-77, pp. 125-145. 


Sorenson, Jens C. A Frame- 
work for Identification and 
Control of Resource Degra- 
dation and Conflict in the 
Multiple Use of the Coastal 
Zone. University of Califor- 
nia, Dept. of Landscape Ar- 
chitecture (Berkeley, CA 
94720), 1971. 40 pp. 


Annotated in 3.4 Marine 
Coastal Zone. 


Stone, D. and Eedy, W., 
“Environmental Assess- 
ment for Municipal Pro- 
jects”, Civic, Vol. 30, No. 2 
pp. 6-7, 33. 


U.S. Department of Trans- 
portation. Environmental 
Assessment Notebook 
Series. Washington, DC: 
The Department, 1975. U.S. 
Government Printing Office 
(Supt. of Documents, Wash- 
ington, DC 20402), Stock 
No. 50-000-00109-1, $21.00 
per 7-part set (sold in sets 
only) + 25% outside U.S.A. 


Annotated in 4.5 
Transportation. 


University of Guelph, Cen- 
tre for Resources Develop- 
ment. Location Hydro. Uni- 
versity of Guelph, Centre 
for Resources Development 
(Guelph, Ont. N1G 2W1), 
n.d., about 1976. 166 pp. 
Done for Ontario Hydro. 


Annotated in 3.5 Scenic 
Areas. 


Warner, Maurice L. et al. 
An Assessment Methodol- 
ogy for the Environmental 
Impact of Water Resource 
Projects. Washington DC: 
U.S. Environmental] Protec- 
tion Agency, Office of Re- 
search and Development, 
1974. 221 pp. Available from 
U.S. Government Printing 
Office (Supt. of Documents, 
Washington, DC 20402), 
$3.00 + 25% outside U.S.A. 


Wilkinson, Paul F. 
Environmental Impact of 
Outdoor Recreation and 
Tourism. Vance Bibliogra- 
phy (P.O. Box 229, Monti- 
cello, IL 61856), Aug. 1978. 
90 pp. $9.00. 


Annotated in 4.6 
Recreation. 


Wolf, C.P. (ed.). Social Im- 
pact Assessment. Environ- 
mental Design Research 
Association (6959 West 
Glenbrook Road, Milwau- 
kee, WI 53223), 1974. Paper- 
back, 198 pp. $5.50. 


Proceeding of a workshop at 
the EDRA 5 Conference. 
The 10 papers cover the 
state of the art of social im- 
pact assessment, its legal ra- 
tionale, SIA in relation to 
the National Environmen- 
tal Policy Act, a systematic 
approach to SIA, methods, 
and social impacts of urban 
highways, nuclear power 
plants, strip mining, open 
land and flood manage- 
ment. Wolf edits a monthly 
newsletter, Social Impact 
Assessment (available from 
C.P. Wolf, Environmental 
Psychology Program, 
CUNY Graduate Center, 33 
W. 42 St., New York, NY 
10036); subscriptions cost 
$10.00 for institutions, $5.00 
for professionals and $3.00 
for students. 
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5.6 Organizational 
Arrangements 


An inescapable feature of much public planning, 
and of environmental planning in particular, is 
that issues and actions to cope with them tend 
to transcend the boundaries of individual agen- 
cies (Friend et al.). The more complex the issue 
the more likely this is true, and the more diffi- 
cult it will be for the issue to be resolved by one 
organization at a single point in time. New is- 
sues such as energy, not envisioned when exist- 
ing jurisdictions were created, cause similar 
problems. Solving them requires a capacity to 
appreciate the structure of both the substantive 
problems themselves and the institutional rela- 
tions that respond to them. 
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Institutions 


Daniel Bromley and his economist colleagues at 
the University of Wisconsin-Madison and the 
University of Alberta (see Information Re- 
sources) describe the nature of an institution, 
separating it from the narrower concept of an 
organization: 


An institution is seen to be more than merely 
an organization. It is a method of approach- 
ing problems and dealing with issues, some- 
times in a manner requiring the intervention 
of a collective body, other times operating 
through informal but often socially powerful 
conventions. A significant function of institu- 
tions is the definition and allocation of rights 
among society’s members and between society 
collectively and its members individually. 


Institutions ... are those social decision sys- 
tems which, by defining the working rules, ac- 
commodate change and reconcile conflicting 
demands ... The value of institutions is that 
they define or establish property rights, and 
in doing so, they determine relationships 
among individuals by enabling them to inter- 
nalize what would otherwise be externalities 
... Institutions are society's attempt to direct 
the changes caused by growth and develop- 
ment in an acceptable way and are the means 
of resolving the conflicting demands of differ- 
ent interest groups. 


Organizations are concerned with procuring 
basic resources necessary to discharge their re- 
sponsibilities (legal powers, money, staff, data, 
etc.), allocating these resources to various func- 
tions inside the organization, and supervising 
actual deployment of resources. Environmental 
problems, which do not fit neatly into organiza- 
tional mandates, generate demands for respon- 
ses often unfamiliar to existing organizations. 
Such problems may challenge present alloca- 
tions of resources, organizational structures and 
ultimately the legitimacy of institutions. Gov- 
ernments have tended to react to these chal- 
lenges in three ways (the author): 


Horizontal multiplication of departments and 
agencies at each level of government. Prob- 
lems arise when a single new organization is 
created to integrate environmental concerns. 
Since these concerns are pervasive, they tend 
to result in a super-department that quickly 
clashes with existing organizational unity; 
furthermore, it soon becomes subdivided in 


Organizational Arrangements 


order to fulfil its obligations. Interdiscipli- 
nary jealousies compound inter-organiza- 
tional rivalries. 


Vertical shift of specialized functions from 
lower to higher levels of government or vice 
versa. A variant on this approach is to decen- 
tralize operations or increase field services to 
improve the organization’s ability to deal 
with variety. 


Creation of autonomous special-purpose 
agencies. Ontario’s Conservation Authorities 
provide one of the more successful examples 
(see Ontario Ministry of Natural Resources). 


The formidable problem produced by each of 
these ‘“‘solutions” is how to achieve, among the 
various organizational units involved, the inte- 
gration demanded by the complex and frag- 
mented nature of environmental problems. “Co- 
ordination”, the usual response, has different 
meanings (related activities tied to a common 
set of objectives? mutual] adjustment as pro- 
posed by Lindblom? avoiding stepping on each 
other’s toes?). Different concepts of coordina- 
tion lead to various coordinative mechanisms, 
often unclear as to their purpose and ineffective 
in their operation (see Downs). 


Various options exist for changing the structure 
of an organization and the way it operates in or- 
der to introduce environmental considerations, 
realize environmental objectives, overcome con- 
flicts and settle jurisdictional differences among 
organizations. For example: 


e Establish working committees or task 
forces between units and among levels 
of government. Set up “floating coordi- 
nators” — individuals or small tempo- 
rary units whose job is to interrelate rel- 
evant activities within and among 
organizations (Friend’s “reticulist”’ 
function). 


e Improve information flows and commu- 
nication between organizations with 
similar environmental interests or re- 
sponsibilities. B.C.’s Environment and 
Land Use Committee Secretariat is an 
example. 


° Restructure an organization, such as a 
planning department, to reflect environ- 
mental concerns (e.g. City of 
Mississauga). 


Environmental Planning/Management 


) Reorient an organization’s goals and ob- 
jectives, either by making environment 
a higher priority (by political fiat or ad- 
ministrative discretion) or by expanding 
its agenda. Environmental assessment 
processes have sometimes produced this 
effect. 


e Define new environmentally related 
tasks (e.g. produce an environmental 
policy plan such as that of the Regional 
Municipality of Waterloo). 


e Provide new tools, recognizing that an 
organization’s behaviour may be altered 
by the information accessible to it and 
by the range and effectiveness of avail- 
able implementing mechanisms (e.g. 
Toronto Central Waterfront Planning 
Committee). 


e Upgrade the power and status of organi- 
zations whose interests and tasks are al- 
ready pro-environmental (strengthen- 
ing an Environment department, for 
instance). 


e Introduce new organizational 
arrangements, either adding to or sup- 
planting existing ones (e.g. the Ecologi- 
cal and Environmental Advisory Com- 
mittees established by several Ontario 
municipalities including the Regions of 
Waterloo and Halton). 


e Experiment with innovative, tempo- 
rary, environmentally oriented organi- 
zational approaches. Mediation of envi- 
ronmental controversies falls into this 
category (see Baur, Rivkin; also 
Alexander). 


° Restructure the entire organization and 
its relations with other organizations. 
This formidable step is rare at the local 
level (one example is San Diego County, 
California) but more common at provin- 
cial and federal levels (Ministries or De- 
partments of the Environment, for 
example). 


Organizations are among the instruments for 
environmental intervention. But they may also 
constrain or even subvert it, adversely influenc- 
ing both the planning process and its products. 
Organizations have both output objectives, 
which describe their basic reason for being, and 
survival objectives which tell what the organiza- 
tion must achieve in order to enable it to contin- 
ue. An output objective might be to control pol- 
lution or to provide a specific service; typical 
examples of survival objectives are to increase 
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the organization’s influence, acquire necessary 
financial resources, protect its image or hide its 
mistakes. Output and survival objectives tend 
to compete and the latter often supersede the 
former. Then, substantive objectives tend to be 
satisfied by the rhetoric of policy statements 
and press releases, and survival objectives (in- 
cluding those of ambitious individuals) become 
the dominant reality. This subtle process, heav- 
ily obscured, exploits dedicated people sustained 
by hope for change and improvement. 


Another common problem in organizations is 
structure unsuited to task. Bureaucracy, the 
most prevalent structural form, has certain 
prominent characteristics: a well-defined chain 
of command with a hierarchy of explicit author- 
ity-status relationships; highly specific division 
of labour through task specialization; an imper- 
sonal codified system of roles and procedures for 
handling routine activities and expected contin- 
gencies; acceptance of tenure, seniority and 
technical competence as the bases for promotion 
and remuneration; separation of administration 
from ownership; and the assumption that, given 
the foregoing structure and impartial treatment, 
members will work in an organizationally ra- 
tional manner (Basil and Cook). Contrast the 
reality faced by a typical planning office: an am- 
biguous mandate or mission; vague organiza- 
tional goals; an unpredictable and elastic work 
agenda; a diversity of interests, with many regu- 
lar points of contact or “clients” within and out- 
side the organization; pressure to achieve inte- 
gration across several dimensions at once (from 
an environmental perspective, among various 
functions, both area-wide and for sub-areas such 
as neighbourhoods or other environments, etc.); 
and roller-coaster morale. Typically, planning 
offices have to be capable of flexible adaptation 
and response to changing conditions (such as a 
pro-growth council one year and an anti-growth 
council the next), dealing with varying kinds 
and scales of integration, resolving conflicts that 
inevitably arise intra- and inter-organizational- 
ly, achieving multi-directional communication, 
monitoring/feedback and continual reality-test- 
ing, and ongoing learning. 


Bureaucratic structures, suited to predictable 
environments requiring routine responses, are 
less appropriate to highly complex situations 
characteristic of environmental planning and 
management. Conditions which reduce essential 
organizational adaptiveness include: increase in 
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levels of supervision; control by detailed proce- 
dures instead of by evaluation of results (con- 
formity becomes more important than out- 
come); standardized communication channels 
closely linked with the authority of the hier- 
archy and confined to one-way orders or deci- 
sions rather than two-way information and ad- 
vice; decisions reached by use of power and 
bargaining with suppression of conflict, rather 
than by reliance on knowledge and open analy- 
sis of reasons underlying the conflict; insulated 
inward-looking top management with primary 
commitment to and vested interest in past de- 
cisions; and self-selection of managerial incum- 
bents with in-breeding through a restrictive in- 
ternal promotion system (Basil and Cook). 
Alternatives to the bureaucratic structure and 
style of operation exist — bureaucracy modified 
to increase its flexibility, lateral organization, 
modular or matrix structure, etc. — but experi- 
ence with them remains limited and not well 
known. The relationship of organizational struc- 
ture to the peculiar demands of environmental 
problems is still largely unexplored territory. 


At another scale are organizational arrange- 
ments for the planning task itself. A key prob- 
lem here is to bring to bear on a set of environ- 
mental problems the necessary range of 
knowledge and skills. Interdisciplinary teams 
are the standard response. They are not the 
common reality for planners, however. A recent 
study (Page and Lang) found that a planner is 
much more likely to work with one or two 
others, or even alone, than in a planning team. 
And where such teams are used, the difficulties 
are considerable. Alonso observes: 


The team brings together members of differ- 
ent intellectual species, and some of these spe- 
cles rarely mix. They will use words different- 
ly, attribute different importance to various 
aspects, and have different views of their own 
and others’ competencies and interests . . . 
With time, tolerance and patience, they will 
come to understand each other better, but 
great areas of each discipline have logical 
and symbolic foundations which cannot, ex- 
cept imperfectly and through extraordinary 
effort, be melded with other disciplines .. . 
The fundamental differences among disci- 
plines explain why so many inter-disciplinary 
team reports are not true collaborations but 
collections of chapters individually authored. 
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Figure 5.10 The Multidisciplinary Environmental 
Team 


Source: J.W. Greenall, “The Core-Group asa Method for Integrating the Work of the 
Multi-disciplinary Environmental Team”, in M. Plewes and J.B.R. Whitney (eds.), 
Environmental Impact Assessment in Canada: Processes and Approaches (Toronto: 
University of Toronto, Institute for Environmental Studies, Feb. 1977). Reduced with 
permission. 


Greenall, exploring the question of how best to 
ensure that environmental concerns are ad- 
dressed throughout a project’s development and 
not just tacked on as an after-thought, offers 
one way out of the foregoing difficulties; estab- 
lishment of a small core group of generalists to 
manage the planning effort and direct the in- 
puts of a larger group of environmental special- 
ists required from time to time. Though other 
models of practice do exist (e.g. Wilson, for envi- 
ronmental assessment, Hermann for the plan 
review process) they are scarce and there is no 
consensus on their application. 


In general, strategies appropriate for reducing 
and responding effectively to institutional com- 
plexity generated by environmental issues lack 
agreed theoretical frameworks that would 
clearly guide environmental planners and man- 
agers in particular circumstances. Organiza- 
tional responses, therefore, will continue to vary 
according to their institutional settings and the 
specific environmental problems they confront. 
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Case Study 94 

Okanagan Basin Study 

and Agreement 

Submitted by Ken Redpath, 
Environment Canada, Pacific Region 


The Okanagan Basin is located in the southern 
interior of British Columbia. Much of its popu- 
lation (153 970 in 1976) is concentrated in the 
centres of Vernon, Kelowna, Penticton and Oli- 
ver-Osoyoos. Originally dominated by the re- 
source sectors of agriculture, forestry and min- 
ing, the Basin’s economy has moved to 
dependence on secondary and tertiary activities 
associated with manufacturing, tourism and ser- 
vice industries. Recently the region has also be- 
come attractive as a retirement area. Economic 
growth and population increase have been ac- 
companied by conflicting demands on land and 
water resources, however. Water quality and 
quantity are the two main development issues. 


The overall objective of the Okanagan Basin 
study was to produce a comprehensive frame- 
work plan for the development and manage- 
ment of Okanagan water resources to achieve 
the social well-being, economic growth and envi- 
ronmental quality objectives of the Okanagan 
community. The Study was a federal-provincial 
cooperative arrangement under The Canada 
Water Act. Duration of the Study was October 
1969 to March 1974. The Study was carried out 
under the general direction of a six-member 
Canada-B.C. Consultative Board. The Board 
appointed the Okanagan Study Committee to 
carry out joint planning studies for the 1969-74 
planning period. 


In order to implement the framework plan (con- 
sisting of 45 recommendations) Canada and 
B.C. signed a five-year Okanagan Basin Imple- 
mentation Agreement in February 1976. It pro- 
vides for 50-50 federal-provincial cost sharing 
($2.5 million each). Central Mortgage and Hous- 
ing Corporation, under the National Housing 
Act, agreed to provide an additional $17 million 
in loans and grants for sewage treatment pro- 
jects. The Agreement also provides for the im- 
plementation of specific portions of the frame- 
work plan under ongoing federal and federal 
and provincial programs; no Agreement funds 
are available for these programs. Overall respon- 
sibility for implementation of the Agreement 
rests with the four-member Canada-B.C. Oka- 
nagan Basin Implementation Board. A program 
coordination and implementation office has 
been established in Penticton. Local, provincial 
and federal agencies will be involved. 
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Refer to: 

Canada-British Columbia Okanagan Basin 
Agreement, Main Report of the Consultative 
Board, 1974. 


Contact: 

Office of the Coordinator 

Okanagan Basin Implementation Board 
264 Westminster St. 

P.O. Box 458 

Penticton, B.C. V2A 6K6 

(604) 493-3636 


Case Study 95 

Land Planning and Management 
in the Qu’Appelle Valley 
Submitted by Lorne Sully, 
Saskatchewan Municipal Affairs 


The 250-mile Qu’Appelle River basin encompas- 
ses an areas of 20 000 square miles (over 50 000 
km?). Some 300 000 people within its boundaries 
depend on the river system for water supply, 
recreation and other needs. The region, how- 
ever, has suffered from deterioration in its lake 
environments, landscape despoilation, loss of 
wildlife habitat, inadequate land use planning 
and insufficient local resources to prepare and 
implement necessary plans. 


The Qu’Appelle Basin Study Board collected 
basic data on present and projected conditions 
in the basin, formulated planning objectives, 
analyzed and evaluated alternative means of 
water and related land management to achieve 
these objectives, and prepared a Framework 
Plan covering water quality and supply, land 
and water use, flood prevention and control, and 
other measures. In October 1975 the Province of 
Saskatchewan and the Government of Canada 
signed a ten-year Agreement, based on the 
Board’s report, calling for expenditures of $33.7 
million to protect and improve the Qu’Appelle 
environment and to develop the tourism and 
recreation industry in the Valley. Two-thirds of 
the funds are allocated to environmental im- 
provement and management. Included is $1 mil- 
lion for land use planning which the govern- 
ments believe is necessary to protect their large 
investment, ensuring that (for example) agricul- 
tural land protected from flooding does not end 
up being paved over and that money spent on 
improving water quality is not cancelled out by 
increased pollutants added to the water from 
poor land use. 
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Through an amendment to the Urban and Ru- 
ral Planning and Development Act, the Prov- 
ince created special Area Planning Commis- 
sions. Six of these have been established with 
representation from municipal governments, 
the provincial government and local interest 
groups. The Commissions, which have decision- 
making authority under the Planning Act, are 
involving themselves with staff from the Qu’Ap- 
pelle Implementation Office and the public to 
prepare future land use plans for the Valley; 
they also hold regular meetings and make deci- 
sions on applications for changes in the use of 
land. This approach has enjoyed considerable 
success, especially in stimulating local interest 
in land use planning and an appreciation of its 
value. 


Refer to: 

Report of the Qu’Appelle Basin Study Board, 
1972, 65 pp. Available from Queen’s Printer 
(Legislative Bldg., Regina.), $1.00, annotated in 
5.4 Plans. Various other documents (e.g. on the 
river system, on water quality, on flora and fau- 
na, land use zoning maps and a newsletter) can 
be obtained from the Qu’Appelle Implementa- 
tion Office (Fort Qu’Appelle, Sask. SOG 1S0). 


Contact: 


Lorne Sully 

Regional Coordinator 
Dept. of Municipal Affairs 
117A-20th St. W. 
Saskatoon, Sask. S7M 0W7 
(306) 653-2480 


Lloyd Talbot 

Municipal Lands Branch 
Dept. of Municipal Affairs 
1741 Rose St. 

Regina, Sask. S4P 3R3 
(306) 565-2772 


Case Study 96 

Greater Charlottetown 

Environmental District 

Submitted by Kingsley Lewis, 

Charlottetown Area Regional Planning Board 


The Charlottetown Area Regional Planning 
Board is a joint planning board formed under 
the P.E.I. Planning Act, with representation 
from 15 Charlottetown area municipalities and 
three unincorporated areas. Shortly after its for- 
mation in 1975 the Board became concerned 
about the environmental impact of a number of 
development proposals in its jurisdiction includ- 
ing a $22 million expansion to the Charlotte- 
town airport, protection of the water supply, 
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septic tank failures pollution and siltation of 
streams, a sanitary landfill, sewage disposal 
from an industrial park, and undirected subdivi- 
sion practices. Negotiations with the P.E.I. gov- 
ernment led to the passing of the Greater Char- 
lottetown Environmental District Act which, 
among other things, placed a one-year morato- 
rium (since extended) on new development and 
subdivision of land. 


The Act, proclaimed in May 1977, also provided 
that the Board prepare a regional plan for the 

6 000 acres involved. While not yet complete, 
the work has involved an environmental analy- 
sis which presents, in map and preliminary text 
form, an approach to evaluating development 
applications based on development assistance 
rather than zoning or subdivision regulation. 
The approach postulates that no land is actually 
undevelopable; rather, costs escalate as more 
elaborate safeguards are needed for environ- 
mental protection. The Board, which will be the 
implementing agency for the plan, is consider- 
ing an approach which will provide direct assis- 
tance to potential developers in preparing subdi- 
vision plans and similar proposals. 


Contact: 

Kingsley Lewis 

Director 

Charlottetown Area Regional Planning Board 
115 Queen St. 

Charlottetown, P.E.I. C1A 4B3 

(902) 892-5155 
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Information Resources 


See also: 

5.1 Environmental Plan- 
ning in a Management 
Framework 

5.4 Plans 


Alexander, Tom, “A 
Promising Try at Environ- 
mental Detente for Coal”, 
Fortune, 13 February 1978, 
pp. 94-102. 


Discusses the National Coal 
Policy Project, a unique ex- 
periment with an organiza- 
tional structure comprising 
30 representatives of coal in- 
dustries and 30 environmen- 
talists (spearheaded by the 
Sierra Club) meeting in five 
task forces over an extended 
period to try and agree on 
how to deal with environ- 
mental and economic prob- 
lems surrounding the in- 
creased exploitation of coal 
resources in the United 
States. Described further in 
4.4 Resource Development, 
Case Study 62. 


Alonso, William, “Beyond 
the Inter-Disciplinary Ap- 
proach to Planning”, 
Journal of the American In- 
stitute of Planners, May 
1971, pp. 169-173. 


Ball, A.T. Regional Envi- 
ronmental Management: 
Implementation and Institu- 
tional Strategy in the Twin 
Cities Metropolitan Area. 
U.S. Environmental Protec- 
tion Agency (Washington, 
DC 20460), 1975. 124 pp. 
Describes the efforts of the 
Metropolitan Council of the 
Twin Cities Area, created in 
1967, to coordinate planning 
and development affecting 
the environment. The 
Council’s development 
framework is an area-wide 
land-use plan. Regional 
functional planning/man- 
agement is carried out by re- 
gional commissions but, un- 
der a 1974 state law, their 
plans (as of 1977, waste con- 
trol, transit, highways, 
parks) must conform to the 
Council’s policy plans which 
encompass identification of 
basic needs, service areas 
and growth assumptions 
and projections. Similarly, 
local government land use 
and public facilities plans 
must be consistent with the 


regional plan. See also O. 
Bryum and R. Hoffman, 
“Development Framework 
Guides Regional Land Use, 
Public Facilities’, 
Practicing Planner (Ameri- 
can Institute of Planners), 
March 1977, pp. 20-28. Also, 
Natural Resources Model 
Ordinances, January 1977, 
available from the Metro- 
politan Council (300 Metro 
Square Building, Seventh 
and Robert Streets, St. 
Paul, MN 55101). 


Basil, Douglas C. and Cook, 
Curtis W. The Management 
of Change. New York: 
McGraw-Hill, 1974. 


Baur, E. Jackson, ‘““Mediat- 
ing Environmental Dis- 
putes”, Western Sociologi- 
cal Review, Vol. 8, No. 1, 
1977, pp. 16-24. 


Annotated in 5.8 Public 
Participation. 


Beckhard, Richard. 
Organization Development: 
Strategies and Models. 
Reading, MA: Addison- 
Wesley Publishing Co., 
1969. Paperback, 119 pp. 
$3.75. 


Organization development 
is defined here as an effort 
(1) planned, (2) organiza- 
tion-wide, and (3) managed 
from the top, to (4) increase 
organization effectiveness 
and health through (5) plan- 
ned interventions in the or- 
ganization’s processes using 
behavioural-science knowl- 
edge. (Note that other views 
are held in the field, e.g. 
stressing sharing among 
members of an organization 
rather than top-down initia- 
tives). The book introduces 
concepts, strategies and tac- 
tics of OD. 


Beer, Stafford. Brain of the 
Firm: The Managerial Cy- 
bernetics of Organization. 
London, England: Allen 
Lane The Penguin Press, 
1972. Hardcover, $10.95. 


A study of organizations 
and their problems based on 
a study of the human nerv- 
ous system. Part I examines 
what is special about to- 
day’s managerial problems, 
concepts from cybernetics, 
the fundamental problem of 
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complexity and how to mea- 
sure and manipulate it, the 
nature of self-organization 
in large complex systems 
(how to facilitate regulation 
without imposing it) and 
the real meaning of hier- 
archy in organizations. Part 
II discusses the use of mod- 
els to disclose the key struc- 
ture of the system under 
study, the human body asa 
known-to-be-viable system 
as a model, autonomic con- 
trol by the nervous system, 
the regulation of internal 
stability and the level of 
conscious direction (the 
brain) leading to a model of 
the management of any via- 
ble system. Part III elabo- 
rates a corporate model 
based on the human body 
and sets out guidelines for 
operationalizing the model. 
See also Ashby and George 
in 5.7 Regulation and 
Review. 


Bella, David and William- 
son, K.J., “Conflicts in In- 
terdisciplinary Research”, 
Journal of Environmental 
Systems, Vol. 6, No. 2, 1976- 
77, pp. 105-123. 


Bromley, Daniel W. et al. 
Institutional Design for Im- 
proved Environmental 
Quality: Legal and Eco- 
nomic Aspects in Wisconsin. 
University of Wisconsin, 
Sea Grant College Program 
(1800 University Ave., Mad- 
ison, WI 53706), Oct. 1977. 
Paperback, 251 pp. 


Environmental problems 
create special institutional 
problems. This report is 
concerned with alternative 
organizational structures for 
providing environmental 
services, especially “regional 
environmental quality au- 
thorities” (with special ap- 
plication to water quality 
problems in the Fox River 
Basin of Northeastern Wis- 
consin). It begins with a 
general discussion on insti- 
tutions and environmental 
quality. The authors pro- 
vide criteria for evaluating 
environmental institutions 
(e.g. they should have power 
sufficient to influence out- 
comes, they must be able to 
perceive the consequences of 
their actions, those with 
power must be identifiable 
and accountable), then go 


on to examine alternative 
organizational structures 
(pluralist vs. representative 
government models) for the 
provision of environmental 
quality services. A set of 
ideal criteria for designing 
environmental institutions 
is formulated (representa- 
tive, comprehensive, inte- 
grated, non-imposed) and 
applied to the case study in 
water quality management. 
See also Haefele and 
McMillan. 


Castrilli, J.F. and Dines, 
A.J. Control of Water Pollu- 
tion from Land Use Activi- 
ties in the Great Lakes Ba- 
sin: An Evaluation of 
Legislative and Administra- 
tive Programs in Canada 
and the United States. In- 
ternational Joint Commis- 
sion (100 Ouellette Ave., 
Windsor, Ont. N9A 6T3), 
March 1978. 109 pp. Free. 


Annotated further in 2.3 
Water Quality, this report 
examines the numerous ju- 
risdictions whose activities 
address the control of pollu- 
tion from land use activities 
in the Basin. Fragmentation 
of authority for land use/de- 
velopment planning and 
water pollution control is 
seen to inhibit the effective- 
ness of nonpoint controls. A 
more intensive treatment of 
the same subject, focusing 
on Canada, is: Castrilli, 
Control of Water Pollution 
from Land Use Activities in 
the Canadian Great Lakes 
Basin: An Evaluation of 
Legislative, Regulatory and 
Administrative Programs 
(IJC, 1977). The principal 
agencies and government 
levels with roles in the con- 
trol of water pollution from 
land uses in the Canadian 
part of the Basin are identi- 
fied and their policies and 
control efforts are 
evaluated. 


Conn, M.D. Environmental 
Management in the Malibu 
Watershed: Institutional 
Framework. U.S. Environ- 
mental Protection Agency 
(Washington Environmen- 
tal Research Center, Office 
of Research and Develop- 
ment, Washington, DC 
20460), June 1975. 107 pp. 
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Describes and analyzes en- 
vironmental problems and 
institutional responses in 
the watershed of Malibu 
Creek, north of Los Angeles. 


Crook, R.L. Towards a 
Land Use Management Phi- 
losophy in British 
Columbia. B.C. Environ- 
ment and Land Use Com- 
mittee Secretariat 
(Parliament Buildings, Vic- 
toria V8V 1X4), 1976. 34 pp. 


This paper, presented to the 
Conference on Monitoring 
for Environmental Protec- 
tion at the University of 
British Columbia in Febru- 
ary 1976, describes the pres- 
ent institutional framework 
that applies to environmen- 
tal resources in B.C. and 
how it developed. It then 
discusses the operation of 
the Environment and Land 
Use Committee and its Sec- 
retariat. The E.L.U.C. isa 
cabinet committee made up 
of nine provincial ministers. 
Resource conflicts filter up 
through the hierarchy and 
those that cannot be re- 
solved are brought to the 
Committee’s attention. It 
then procures whatever 
technical information is nec- 
essary and undertakes stud- 
ies. When a decision is made 
it is transmitted back to the 
working departments or ju- 
risdictions concerned. The 
Committee’s work is making 
the need for an environmen- 
tal data base apparent. 


Davis, Larry N. and McCal- 
lon, Earl. Planning, Con- 
ducting and Evaluating 
Workshops. Austin, TX: 
Learning Concepts, 1974. 
Paperback, 310 pp. Avail- 
able from NTL/Learning 
Resources Corporation 
(7594 Eads Ave., La Jolla, 
CA 92037). $11.50. 


A how-to-do-it book on set- 
ting up and running work- 
shops (defined as group 
meetings in which adult 
learning is the primary 
purpose). 


Delbecgq, Andre L. et al. 
Group Techniques for Pro- 
gram Planning: A Guide to 
Nominal Group and Delphi 
Processes. Glenview, II: 
Scott, Foresman and Co., 
1975. Paperback, 174 pp. 
$6.50. 


290 


Program planning is defined 
as a prearranged set of ac- 
tivities which specify the 
means to achieve a goal; a 
program is the means-ends 
sequence necessary to pro- 
vide a specific service or 
product. Two group techni- 
ques are focused on in this 
book: the Nominal Group 
Technique (a structured 
group setting in which peo- 
ple generate ideas on paper, 
share all ideas and vote to 
determine priorities and the 
Delphi Technique (system- 
atically soliciting and collat- 
ing judgements on a partic- 
ular topic through a set of 
carefully designed question- 
naires, interspersed with 
summarized information, 
administered to a group of 
“experts” in two or more 
rounds with results and 
opinions from earlier re- 
sponses feedback in each 
round). 


Downs, Anthony, “What 
this profession really needs 
is 5¢ worth of irrationality”, 
Planning (American Society 
of Planning Officials), July 
1974. 


Downs’ Law of Imperfect 
Control states: within any 
large organization it is im- 
possible to achieve perfect 
coordination, and the bigger 
the organization the less ad- 
equate the coordination. Co- 
rollaries are: 1. everyone in 
such organizations can al- 
ways be criticized, correctly, 
for not having adequately 
planned or coordinated his 
or her behaviour with 
others; and 2. administra- 
tive organizations can never 
be perfectly organized since 
there is no one best way 

to organize any complex ac- 
tivity — rather, large organi- 
zations are constantly being 
reorganized in response to 
the criticism that they are 
not fully coordinated. 


Edmunds, S. and Letey, J. 
Environmental 
Administration. New York: 
McGraw- Hill, 1973. Hard- 
cover, 517 pp. $15.50. 


Section 4 is a readable over- 
view of the implementation 
of programs in environmen- 
tal administration — a con- 
cept of managing human af- 
fairs in such a way that 
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biological health, diversity, 
and ecological balance will 
be preserved. Environmen- 
tal administrators, there- 
fore, are decision-makers 
whose resource allocation or 
product design affects eco- 
logical life cycles. Annotated 
further in 5.1 Environmen- 
tal Planning in a Manage- 
ment Framework. 


Faludi, Andreas. Planning 
Theory. New York: Perga- 
mon, 1973. Paperback, 
306 pp. $9.00. 


Basic text in the theory of 
primarily urban and re- 
gional planning. Chapter 13 
is “The Organization of 
Planning Departments”. 
See also Chapter 4, “A 
Model of Planning Agen- 
cies”, Chapter 5, “The Oper- 
ations of Planning Agen- 
cies”, and Chapter 12, 
“Decision-making in Plan- 
ning Agencies”. 


Ford Foundation. The Art 
of Managing the 
Environment. The Ford 
Foundation (320 East 43 St., 
New York, NY 10017), Sep- 
tember 1974. 42 pp. Free. 


Annotated further in 5.1 
Environmental Planning in 
a Management Framework. 
One of the case studies is a 
regional environmental 
management experiment in 
the Vancouver area. The In- 
ter-Institutional Policy Sim- 
ulator was established in 
1970 to develop computer 
models for pollution, waste 
disposal, transportation, 
land use, economics and 
population. Models were to 
simulate the effects on Van- 
couver of alternate environ- 
mental policies and manage- 
ment strategies, thereby 
enabling managers and deci- 
sion-makers to determine 
long-range consequences of 
their actions. The project’s 
core group comprised Uni- 
versity of British Columbia 
faculty, four city depart- 
ment heads, the planning 
director of the Greater Van- 
couver Regional District 
and (later) representatives 
of the provincial Depart- 
ment of Municipal Affairs 
and the federal Ministry of 


State for Urban Affairs. The 
case study briefly describes 
progress on the project, var- 
ious problems it encoun- 
tered, and its subsequent 
scaling-down to a more 
modest level. 


Friend, J.D. et al. Public 
Planning: The Inter-Corpo- 
rate Dimension. London, 
England: Tavistock Publi- 
cations, 1974. Hardcover, 
534 pp. $22.50. 


Annotated further in 1.3 
Characteristics of Environ- 
mental Planning. See espe- 
cially Chapter 13 which 
summarizes the thrust of 
this complex book. The au- 
thors discuss the “reticulist”’ 
function of the planner — 
“initiating and cultivating a 
network of human relation- 
ships, in such a way as to 
maintain access to informa- 
tion about changing prob- 
lem situations which he ex- 
pects to interact in a 
significant way with those 
particular types of decision 
over which he wishes to be 
able to exert some 
influence”. 


Galbraith, Jay. Designing 
Complex Organizations. 
Reading, MA: Addison- 
Wesley, 1973. Paperback, 
150 pp. $4.95. 


Deals mainly with the rela- 
tionship of the organization 
to its environment. The or- 
ganization must learn how 
to process the increasingly 
larger quantities and more 
complex categories of infor- 
mation generated by its en- 
vironment. This book looks 
at alternate organizational 
structures (e.g. creating lat- 
eral relations) for coping 
with these information pro- 
cessing problems. 


Gibb, Jack R., ‘““Managing 
for Creativity in the Organi- 
zation’”’, in Taylor, Calvin 
W. (ed.). Climate for 
Creativity. New York: Per- 
gamon, 1972. Hardcover, 
304 pp. $14.50. 


The author claims that four 
factors depress creativity in 
organizations: latent fear 
and distrust, restricted flow 
of communication, at- 
tempted imposition of moti- 
vation, and attempted con- 
trol of behaviour. To release 
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creativity in the organiza- 
tion, management must 
generate trust and allow 
people to take risks and 
make mistakes; free the 
flow of communication and 
feedback (including open ex- 
pression of conflict); allow 
more self-determination of 
goals and self-assessment of 
performance; and provide 
for interdependence, experi- 
mentation with work and 
structure, and intrinsic 
controls. 


Greenall, J.W., “Integrating 
the Work of Multi-Discipli- 
nary Assessment Teams’, in 
Plewes, M. and Whitney, 
J.B.R. (eds.). Environmen- 
tal Impact Assessment in 
Canada: Processes and 
Approaches. University of 
Toronto, Institute for Envi- 
ronmental Studies (Toronto 
M5S 1A4), 1977. Paperback, 
199 pp. $5.00. 


Haefele, Edwin T. 
Representative Government 
and Environmental 
Management. Baltimore: 
Johns Hopkins Press, 1973. 
$12.00. 


Hermann, Barbara A., ‘““The 
Environmental Review 
Team”, Planner’s Notebook 
(American Institute of Plan- 
ners), Feb. 1975. 


Described as Case Study 98 
in 5.7 Regulation and 
Review. 


Lawrence, Paul R. and 
Lorsch, Jay W. 
Organization and Environ- 
ment: Managing Differenti- 
ation and Integration. Rich- 
ard D. Irwin, 1969. 
Paperback. $8.50. 


Lindblom, Charles E. The 
Intelligence of Democracy: 
Decision Making Through 
Mutual Adjustment. New 
York: Free Press, 1965. 
Hardcover, 352 pp. $10.95. 


In contrast to proponents of 
comprehensive planning 
and rational models of or- 
ganization, the author ar- 
gues that people and organi- 
zations can coordinate with 
each other without anyone 
coordinating them, without 
a dominant common pur- 
pose, and without rules that 


fully prescribe their rela- 
tions to each other. The 
meanings of “coordination” 
are explored. Mutual adjust- 
ment and central coordina- 
tion are set out as extremes. 
The former is criticized and 
a series of ways is elabo- 
rated to achieve coordina- 
tion without a central 
coordinator. 


McMillan, Melville L., 
“Criteria for Jurisdictional 
Design: Issues Defining the 
Scope and Structure of 
River Basin Authorities and 
Other Public Decision- mak- 
ing Bodies”, Journal of En- 
vironmental Economics and 
Management, Vol. 3, No. 1, 
June 1976, pp. 46-68. 


Ontario. Ministry of Natu- 
ral Resources. Ontario’s 
Conservation Authorities. 
OMNR, Conservation Au- 
thorities Branch (99 Welles- 
ley St. W., Toronto 

M7A 1W83), n.d., about 1977. 
14 pp. 

Ontario’s Conservation Au- 
thorities Act of 1946 
provided the legislative 
framework for establishing 
these autonomous inter- 
municipal organizations, 
based on watershed bounda- 
ries, for the conservation of 
natural resources. Initially, 
emphasis was on combating 
soil erosion, undertaking re- 
forestation and providing 
jobs for returning service- 
men. Hurricane Hazel in 
October 1974 switched the 
main focus of Conservation 
Authorities to flood control 
and prevention; more re- 
cently provision of outdoor 
recreation facilities has be- 
come a prominent activity. 
The 38 Authorities now 
cover most of southern On- 
tario and five areas in the 
province’s north. Locally in- 
itiated, each Authority com- 
prises members from partic- 
ipating municipalities and 
three members appointed 
by the Province, together 
with staff. Their programs 
are financed in part by the 
Province (and sometimes 
the federal government) 
which also assists Authori- 
ties in preparing manage- 
ment plans. For a history of 
the Conservation Authori- 
ties and of the conservation 
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movement in Ontario gener- 
ally, see A.H. Richardson, 
Conservation by the People: 
The History of the Conserv- 
ation Movement in Ontario 
to 1970 (University of To- 
ronto Press, 1974). 


Owen, Thomas, “Toward an 
Interdisciplinary Environ- 
mental Association”, Social 
Impact Assessment 32, 1978, 
pp. 15-16 (available at $5.00 
per year for individual pro- 
fessionals and $3.00 for stu- 
dents, from the editor, C.P. 
Wolf, Environmental Psy- 
chology Program, CUNY 
Graduate Center, 33 W. 42 
St., New York, NY 10036). 


Describes the establishment 
of the Ontario Society for 
Environmental Manage- 
ment (544 Conestogo Road 
West, Waterloo, Ont. 

N2L 4E2). A similar organi- 
zation is the National Asso- 
ciation of Environmental 
Professionals (1901 North 
Moore, Arlington, VA 
22209). 


Page, John and Lang, Reg. 
Canadian Planners in 
Profile. York University, 
Faculty of Environmental 
Studies (4700 Keele St., 
Downsview, Ont. M3J 2R2), 
June 1977. 11 pp. Free (sup- 
ply limited). 

Annotated in 5.3 Monitor- 
ing. Part III of the 63-item 
questionnaire answered by 
544 practitioners dealt with 
the operation of planning 
offices. Results of the ques- 
tion (43) on planning teams 
are contained in the final re- 
port, not in the above 
summary. 


Perrow, Charles, “The Short 
and Glorious History of Or- 
ganizational Theory”, in 
Wexley, Kenneth N. and 
Yukl, Gary A. 
Organizational Behavior 
and Industrial Psychology. 
New York: Oxford Univer- 
sity Press, 1975. Paperback, 
641 pp. $10.00. 


Pfeiffer, J. William and 
Jones, John KE. (eds.). 
Organization Development: 
Selected Readings. Univer- 
sity Associates (7596 Eads 
Ave., La Jolla, CA 92037), 
1977. Paperback, 210 pp. 


A useful collection of 42 
short readings on organiza- 
tional development. Univer- 
sity Associates publishes nu- 
merous references on 
various aspects of communi- 
cation, organizations, hu- 
man relations and commu- 
nity change. A free 
catalogue is available from 
their Canadian Office (P.O. 
Box 203 Station M, Toronto 
M6S 4T3). 


Rivkin, Malcolm D. 
Negotiated Development: A 
Breakthrough in Environ- 
mental Controversies. The 
Conservation Foundation 
(1717 Massachusetts Ave. 
NW., Washington, DC 
20036), 1977. 23 pp. 


The author, president of a 
planning and development 
firm, argues that mediation 
can be the basis for new me- 
thods to resolve environ- 
mental disputes by estab- 
lishing a forum in which 
divergent interests, each ini- 
tially accepted as legitimate, 
may participate in seeking 
consensus. Pressures to give 
greater consideration to en- 
vironmental factors are con- 
siderable, he believes, but 
the politics of land are for- 
midable and resistant to 
change; new approaches, 
providing objective stan- 
dards for environmentally 
and socially acceptable 
growth, have yet to be es- 
tablished. “Negotiated de- 
velopment”’, based on medi- 
ation and using 
environmental assessment 
prominently, is offered as a 
promising solution. The ap- 
proach is explained through 
two examples (the White 
Flint Mill in Montgomery 
County, Maryland, and the 
New Jersey Coastal Area). 
Essentials for negotiation 
are spelled out, and the per- 
ils are specified (costs mon- 
ey, takes time and skill, re- 
quires monitoring). 


Schindler-Rainman, Eva 
and Lippitt, Ronald. Taking 
Your Meetings out of the 
Doldrums. Columbus, OH: 
Association of Professional 
YMCA Directors, 1975. Pa- 
perback, 100 pp. Available 
from University Associates 
(7596 Eads Ave, La Jolla, 
CA 92037 or P.O. Box 203, 
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Station M, Toronto 
M6S 4T3), $6.00. 


Meetings constitute the or- 
ganizational structure 
within which much of the 
work of any organization 
gets done (or not). This 
book analyzes what goes 
wrong in so many meetings 
and offers practical advice 
for restructuring and im- 
proving the meeting setting. 
Another source is Leland P. 
Bradford, Making Meetings 
Work: A Guide for Leaders 
and Group Members (Uni- 
versity Associates, 1976, pa- 
perback, 121 pp., $9.60. 
George Prince, in The Prac- 
tice of Creativity: A Manual 
for Dynamic Group Problem 
Solving, (Collier paperback, 
1972, $1.95), looks critically 
at meetings in Chapter 2, 
“The Usual Meeting — A 
Study in Frustration” and 
offers an alternative in 
Chapter 3, “New Structure, 
New Roles”. 


Science Council of Canada. 
Policies and Poisons: The 
Containment of Long-Term 
Hazards to Human Health 
in the Environment and in 
the Workplace. Ottawa: The 
Council, 1977. Paperback, 
76 pp. Available from Sup- 
ply and Services Canada 
(Printing and Publishing, 
Ottawa K1A 089), $2.00 
($2.40 outside Canada). 


This report, annotated fur- 
ther in 4.3 Solid and Haz- 
ardous Wastes, concludes 
that many of the issues sur- 
rounding hazardous materi- 
als (asbestos, lead, mercury, 
oxides of nitrogen, radiation, 
and viny] chloride) have 
been “fueled by an unfortu- 
nate lack of perception at 
senior levels to cover up 
what is quite genuinely a 
matter of serious concern”. 
Condemning lack of agency 
openness in information 
gathering, access and availa- 
bility, the Council proposes 
creating a new federal 
agency (a National Advisory 
Council on Occupational 
and Environmental Health) 
to monitor and report on 
poisons in the workplace 
and the environment. 


Self P. Administrative The- 
ories and Politics. Univer- 
sity of Toronto Press, 1972. 
Paperback, 308 pp. $6.00. 
Attempts to relate adminis- 
trative theory to adminis- 
trative practice in different 
government systems. The 
book covers a variety of is- 
sues related to administra- 
tive organization and beha- 
viour including the 
allocation of functions, staff 
and line, in government and 
the nature of administrative 
conflict. 


Wilson, W.M.C., “Integrat- 
ing the Work of Interdisci- 
plinary Environmental As- 
sessment Teams’, in 
Plewes, M. and Whitney, 
J.B.R. (eds.). 
Environmental Impact As- 
sessment in Canada: Pro- 
cesses and Approaches. Uni- 
versity of Toronto, Institute 
for Environmental Studies 
(Toronto M5S 1A4), 1977. 
Paperback, 199 pp. $5.00. 
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5.7 Regulation and Review 


Regulation in biological systems is a natural 
process that maintains certain limits beyond 
which survival is threatened. In cybernetic 
terms, a regulator controls variety to prevent 
disturbances to essential variables. Just as the 
turtle’s shell reduces a variety of impacts to neg- 
ligible disturbance to the sensitive tissues 
within (borrowing an example from Ashby), a 
policy reduces a large variety of recurring situa- 
tions to manageable proportions. Ashby’s Law 
of Requisite Variety dictates that the control 
must be capable of generating as much variety 
as the situation to be controlled; it takes variety 
to cope with variety. For example, a government 
policy insuffiently attuned to the diversity of 
specific conditions to which it applies will be 
ineffective. 


LLP GEARED ALE LEME IG DEE: 


Le PELL BR RPT: 


Regulation and Review 


In a management sense, regulation and review 
are key components of the control function 
which has as its purpose ensuring conformance 
to plans and responsiveness of the organization 
to its environment. Policies, standards, regula- 
tions and other administrative procedures are 
determined in relation to broad objectives. Per- 
formance is then monitored and reviewed, devi- 
ations are corrected, and from time to time the 
control system itself undergoes change. Such 
regulation is aimed at an organization’s internal 
operations. Regulatory functions of government 
agencies are also directed outward, to private 
firms and individuals as well as to other govern- 
ment agencies. Government regulation aimed at 
the environment attempts to control certain ex- 
ternalities of development, maintain the quality 
and quantity of designated environmental re- 
sources, reduce hazards and nuisances to the 
public, protect property, and minimize future 
costs arising from environmental degradation. 


At federal and provincial levels some environ- 
mental regulations are made under statutes. 
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yumerous others result from policies, with var- 
ing degrees of political commitment. Such poli- 
ies, though not legally enforceable, are used by 
overnment agencies to decide whether to grant 
pproval to projects and whether to order pollu- 
ion abatement (Estrin and Swaigen). Included 
n this category are guidelines (often adminis- 
ered on a site-specific basis, strictly between 
egulator and regulatee), criteria (which may set 
mits for contaminants) and objectives (another 
vay of stating maximum tolerated levels of pol- 
utants). Considerable discretionary power is ex- 
rcised in this regulatory process, its relation- 
hip to planning is often obscure, coordination 
mong regulations is problematic, and conflict 
nay arise within a government agency charged 
vith both environmental conservation and the 
egulation of commercial exploitation of natural 


esources. 


nvironment and Land Use 
“ommittee Decision to 
pply Guidelines.” 


Committee Approval 
in Principle 


_ 


rospectus 

vitial outline of linear 
ansportation proposal, 
icluding 

purpose of the project 

its general rationale 
general description of the 
area to be served and 
traversed by the project 
employment character- 
istics 

timing 

lerminal and in-line ancil- 
lary facilities required in 
conjunction with the 
linear development 
resentation of terms of 
reference for Stage | 
studies. 


Developer and Provincial 
Ministerial Consultation 


tage |I—Route selection 

. Identification of study 
area between and in- 
cluding transport nodes 

. Identification of routes 
and selection of prefer- 
red option. 

. Identification of envi- 
ronmental and com- 
munity impacts, includ- 
ing timing. 

. Presentation of terms of 
reference for detailed 
assessment stage. 

. Description of public 
consultation program 


Provincial Interministry 
Review Process 


Stage |l—Detalled 
alignment selection and 
planning 

1. Site specific impact as- 
sessments for all signifi- 
cant elements of the 
development program 
on the environment 

terrestrial resources 
water and aquatic 
resources 

air resources, includ- 
ing noise levels 
community and social 
factors. 

2. A statement with sup- 
porting reasons for se- 
lecting preferred align- 
ment for linear develop- 
ment 

3, Alternative planning 
proposals for managing 
identified environment- 
al impacts and meeting 
identified community 
and social development 
requirements. 

4. Timing of development 
program. 

5. Public consultation pro- 
gram report, 

6. Declaration of intended 
program to meet Stage 
Il requirement, 


Provincial Interministry 
Review Process and Staff 
Opinion on Preferred 


Route(s) 
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n 


o 


Stage I!I—Plan approval 
applications 
ity 


Preparation of detailed 

plans of action for selec- 

ted alternative 
managing _ identified 
environmental im- 
pacts 

meeting community 
and social develop- 


ment requirements. 

Where applicable, appli- 

cations for necessary 

permits to (not inclu- 
sive) 

Pollution Control 
Branch (air and water 
point discharge) 

Water Rights Branch 
(water use) 

Lands Service (aliena- 
tion of Crown land) 
Ministry of Municipal 
Affairs and Housing 
(regional and local 
zoning, housing pro- 
grams, etc.) 

Ministry of Highways 
and Public Works 
(subdivisions, roads) 

Ministry of Forests 
(alienation of forest 
lands) 

Ministry of Energy, 
Transport and 
Communications 

B.C. Ferry Commission 

Design and monitoring 
programs for construc- 
tion and operation, in- 
cluding environmental 
manual to guide con- 
tractor 


Report to ELUC on out- 
standing concerns, if any 


Permits Granted 


Stage IV 


1 


Right-of-way clearance 
and development of 
main and ancillary facil- 
ities 

Implementation of miti- 
gation and compensa- 
tion measures 
Implementation of con- 
tinuing monitoring pro- 
grams 


igure 5.11 Linear Development Assessment and 


eview Procedure, British Columbia 


urce: B.C. Environmental and Land Use Committee, Guidelines for Linear 


2velopment (Victoria: The Committee, March 1977). 


Regulation and Review 


At the municipal level, regulation covers a wide 
range of activities, many of them related to the 
use of land and associated development. Aimed 
broadly at protection of the “health, safety and 
welfare” of the public, such controls serve a vari- 
ety of specific purposes: to economize on the 
provision of municipal services and facilities; to 
control the physical and cultural character of re- 
sulting development; to prevent premature and 
haphazard development, usually for economic 
and aesthetic reasons; to maintain a desirable 
balance among land uses; to achieve corre- 
sponding balance among residential, commer- 
cial and industrial assessment; and so on. 


Minimizing or preventing adverse environmen- 
tal effects is a recent but significant addition to 
this list. A 1976 Canada-wide survey found 
“strained municipal services” and “endangered 
environment” to be the number 1 and 2 reasons 
why cities were introducing new growth man- 
agement measures (Bureau of Municipal Re- 
search). Conventional land use controls, how- 
ever, take insufficient account of environmental 
effects; they emphasize use more than land. 
That emphasis is changing as public awareness 
gradually shifts from land as commodity to land 
as commodity + resource. But the relationship 
between regulations and planning at the munic- 
ipal level, though clearer than at provincial and 
federal levels, is often tenuous. Regulatory mea- 
sures such as zoning pre-date the introduction 
of municipal development/general/official 
plans. Even today it is not uncommon to find a 
zoning bylaw that differs from the municipal 
plan, or to discover other regulatory processes 
such as the control of land severances being con- 
ducted without explicit reference to overall 
plans. Regulations tend to reflect specific needs 
and problems, which contributes to the common 
lack of coordination or consistency among them, 
both within and between governments. Envi- 
ronmentally oriented regulations raise addi- 
tional concerns about legal defensibility, insuffi- 
cient jurisdiction, the political sensitivity of any 
measures affecting property rights, and public 
response and acceptability. 


At the municipal scale planners and managers 
have three options: use existing controls to safe- 
guard environmental interests, adapt the pro- 
cess of development regulation and internal con- 
trol to address environmental concerns, or 
invent new environmentally oriented control 
measures. Included in the first category are: 


Capital expenditures. Provincial and re- 
gional/local municipalities can substantially 
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influence the amount, timing, rate, location 
and pattern of urban development and its 
concomitant environmental impacts by the 
provision of certain services, especially trunk 
sewer and water mains, water and wastewa- 
ter treatment, and major transportation facil- 
ities. Relationships between these “growth 
shapers” and subsequent development is not 
altogether clear, however (Urban Systems 
Research & Engineering). Furthermore, crite- 
ria other than environmental heavily influ- 
ence servicing decisions. 


Zoning and development control. Zoning by- 
laws can control the location of land use ac- 
tivities, the form of development (height and 
bulk of buildings, setbacks, density, etc.) and 
to some extent its rate. Zoning and subdivi- 
sion regulations, especially with environmen- 
tal provisions added, have potential for keep- 
ing development away from hazard lands, 
protecting the character of already-developed 
areas and isolating noxious uses. But the use 
of zoning for environmental protection is lim- 
ited. “A zoning bylaw cannot set out the 
standards necessary if every individual prop- 
erty were to be treated according to its own 
particular environmental elements. If this 
were attempted the zoning bylaw would be- 
come unmanageable since all the detailed 
conditions would have to apply to all lands 
designated for the same use within the area”’ 
(Ontario Ministry of Treasury, Economics 
and Intergovernmental Affairs). Land uses 
zoned on a site-by-site basis produce charges 
of arbitrary and unfair practice. The public 
agency may come under pressure either to ac- 
quire the site or to grant the owner develop- 
ment rights equivalent to those enjoyed by 
similar sites elsewhere in the municipality. In 
rural and resource areas, zoning approaches 
formulated for urban situations will produce 
additional problems when their use for envi- 
ronmental purposes is attempted. 


Some municipalities (e.g. those with official 
plans in Ontario) may also exercise “develop- 
ment control” which allows more direct regu- 
lation and may include provisions such as 
control over destruction of vegetation during 
construction. A further power, used by many 
municipalities, is the requirement that devel- 
opers convey a certain proportion of their 
sites, usually 5%, for public park and open 
space purposes. 


Development agreements. These specify con- 
ditions to be met by individual developers. 


Regulation and Review 


Such agreements may provide an opportu- 
nity to regulate the environmental effects of 
construction and, to a lesser extent, later 
management practices. 


Non-land-related regulations. Examples are 
tree bylaws (seldom used to the full extent 
possible, as Andresen points out in 2.4 Urban 
Vegetation) and health regulations. 


Informal review processes. A municipality’s 
opportunities to exercise control over develo- 
pent arise as much through the informal side 
of regulation as in the formal exercise of these 
powers. Negotiations between regulator and 
regulatee, especially where the latter has a lot 
at stake and is likely to encounter the former 
again, allow for the introduction of environ- 
mental requirements such as the provision of 
environmental data, environmental or energy 
impact analyses, a higher standard of ameni- 
ties, and dedication of environmentally sensi- 
tive lands for public purposes. The informal 
process is open to abuse, however, including 
manipulation of either side by the other. 


The second category, adapting the process of 
regulation and review, offers somewhat more 
promise than the first. Examples include: 


Development review criteria. Environmental 
criteria can be added explicitly to the process 
of review of secondary and site plans as well 
as specific development proposals. 


Environmental review team. This goes a step 
further by coordinating the development re- 
view process and bringing in environmental 
expertise as required (see Case Study 98). An 
advantage of one-stop environmentally in- 
formed review is that the combined environ- 
mental objections of several agencies may be 
more influential than single concerns in halt- 
ing or revising an undesirable project. 


Promising new environmentally oriented regu- 
latory approaches are emerging rapidly in prac- 
tice, though often their longer-term feasibility 
has not yet been proved. For example: 


Performance standards. Traditional “‘specifi- 
cation” standards indicate what can or can- 
not be done with a piece of land; they control 
man-made features rather than protecting 
environmental processes. The performance 
standard approach, by contrast, identifies the 
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functions of the land which provide impor- 
tant public benefits and designs regulations 
to protect them. Such standards supplement 
rather than replace conventional zoning pro- 
cedures. Natural processes suited to protec- 

tion by performance standards include run- 
off, erosion, water retention in wetlands, 
groundwater flow and storage, flooding and 
surface water supplies. Development is not 
prohibited in relation to sites affected by 
such processes. Instead, proposals must dem- 
onstrate that they can coexist with the natu- 
ral processes at the level determined, by envi- 
ronmental analysis, to be necessary for their 
continued functioning (Thurow et al). Under- 
lying and constraining this approach are the 
need for a sound data base and well-re- 
searched environmental cause- effect rela- 
tionships, as well as questions of legal 
defensibility. 


Regulation related to capacities. Here, devel- 
opment proposals are judged not only by 
conformance with the municipal plan but 
also against available capacities in affected 
natural systems, public services and munici- 
pal finance. Impact zoning, a prominent ex- 
ample of this approach, involves land use 
analysis to measure the consequences of 
changes in the community in terms of de- 
mands on such capacities (Rahenkamp). 
Again, the back-up data requirements and 
the ability of impact zoning to withstand le- 
gal challenge are principal concerns. No 
known Canadian examples exist. 


Environmental analysis and assessment. In- 
creasingly, municipalities in Canada and the 
United States are requiring special environ- 
mental studies of development proposals lo- 
cated on or adjoining environmentally sensi- 
tive lands (see Case Study 89 in 5.4 Plans, for 
an example). 


Other new forms of control. Included are 
planned unit development, cluster zoning, 
contract zoning, transfer of development 
rights, development timing, holding zones, 
noise bylaws, scenic easements, and extraor- 
dinary controls by special purpose agencies 
such as the Niagara Escarpment Commis- 
sion, the B.C. Agricultural Land Commission 
and the Peggy’s Cove Commission. 


The fact that regulatory processes are negative 
n nature should not be overlooked. They can 
iffect how things turn out (and they sometimes 
nay be prohibitive) but they can’t make them 
1appen. Environmentally oriented initiatives 
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will often come from developers themselves. Ac- 
tions of the public sector should include creating 
incentives to attract and support such initia- 
tives, and ensuring that the public agency pos- 
sesses the capability necessary to recognize and 
adequately review them. 


Case Study 97 

Conserving Remnant Natural Areas 

on Toronto’s Waterfront 

Submitted by Linda Cardini, City of Toronto 
Planning Board 


The setting is an urbanized waterfront under 
multi-jurisdictional control. The problem is to 
conserve significant remnant natural areas in 
the face of intensive park development and ur- 
ban over-use. 


Preliminary identification and mapping of sig- 
nificant environmental features occurred during 
a comprehensive environmental inventory con- 
ducted as part of the waterfront planning pro- 
cess under direction of an interagency commit- 
tee of scientists, engineers and planners and 
with input from environmental groups. Criteria 
relating to biological and socio-cultural values 
were used to identify areas proposed for desig- 
nation as Environmentally Sensitive in the 
City’s Official Plan. A low-impact recreational 
use category was proposed for inclusion in the 
zoning bylaw. Detailed performance standards 
were formulated and environmental assessment 
procedures were recommended for public works 
and park operations. Work was in the unofficial 
draft stage as of June 1978, making it too early 
to evaluate its effectiveness and public or politi- 
cal acceptance. Since the lands are publicly 
owned (provincial and regional municipal gov- 
ernments) implementation will depend largely 
on the relevant agencies’ willingness to accept 
local direction. 


Certain conditions are unique to this project. 
The planning process itself was established in a 
strongly pro-environmental context. The Com- 
mittee overseeing the environmental inventory 
comprised a range and depth of expertise not 
easily duplicated. And well-informed environ- 
mental groups exerted pressure on the process 
to maintain its emphasis and strengthen the 
level of participation. 


Refer to: Central Waterfront Planning Commit- 
tee, Environment Information Base, City of To- 
ronto Planning Board (City Hall, Toronto 

M5H 2N2), 1976. $7.50. 
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Wallace McHarg Roberts & Todd, 
Environmental Resources of the Toronto Cen- 
tral Waterfront, City of Toronto Planning 
Board, 1976. $6.00. 


Contact: 

City of Toronto Planning Board 
235 Queen’s Quay W. 

Toronto M5J 1A6 

(416) 367-7611 


Peter de Tolly, Program Manager 
Linda Cardini, Environmental Planner 


Case Study 98 
Connecticut Environmental 
Review Team 


An interdisciplinary review team was estab- 
lished in Eastern Connecticut a few years ago to 
assist local governments and developers, at no 
cost, to assess the environmental impacts of pro- 
posed large-scale developments. The team uses 
existing staff of participating agencies from time 
to time on a loan basis; only its project coordi- 
nator is full-time. By early 1975 over 50 reviews 
had been completed covering residential, recrea- 
tional, commercial, industrial and other land 
uses. 


Reviews are initiated by a request, from the mu- 
nicipality and the developer, through the 
County soil and water conservation district. In- 
formation is forwarded to the members selected 
for the team (soil scientists, engineers, geolo- 
gists, hydrologists, fish and wildlife biologists, 
climatologists, landscape architects, community 
planners, etc.). A field review is followed by a 
summary meeting of the team to discuss the 
project. Team members then prepare individual 
reports, using a standard format (the article, be- 
low, shows a typical work sheet), which go to 
the coordinator who prepares the final report. 


The review process establishes a natural re- 
source data base and provides interpretations 
necessary to judge whether development pro- 
jects should be approved or refused, modified, 
continued or abandoned. It appears (a) well 
suited to small communities who experience de- 
velopment pressure but lack professional staff, 
and (b) appropriate where regional, provincial/ 
state and federal agency personnel are both 
available and willing to cooperate. 


Source: Barbara A. Hermann, “The Environ- 
mental Review Team”, Planner’s 
Notebook (American Institute of Plan- 
ners), February 1975. 
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Information Resources 


See also: 

5.1 Environmental Plan- 
ning in a Management 
Framework 

5.4 Plans 

5.5 Environmental Impact 
Assessment 

5.6 Organizational 
Arrangements 


American Society of 
Planning Officials. 
Transferable Development 
Rights. ASPO (1313 East 
Sixtieth St., Chicago, IL 
60637), 1975. 64 pp. $6.00. 


Seventeen papers organized 
under five headings: TDR 
and historic presentation; 
TDR and open space preser- 
vation (including an article 
on Puerto Rico, ‘Preserving 
the Environment While 
Protecting Private Property 
Rights’, see Costonis and 
DeVoy, below); TDR as the 
basic land use control mech- 
anism with case studies 
from Fairfax County in Vir- 
ginia, Colorado, California’s 
Marvin County, and Wash- 
ington, DC; TDR and the 
comprehensive planning 
process; and perspectives for 
the future. See also: R.M.L. 
Bellardi and R.D. Henni- 
gan, “The Why and How of 
Transferable Development 
Rights”, Real Estate Review 
7, Summer 1977, pp. 60-64; 
Costonis, below; James, be- 
low; and Jerome G. Rose, 
The Transfer of Develop- 
ment Rights: A New Tech- 
nique of Land Use 
Regulation (Rutgers 
University, Center for Ur- 
ban Policy Research, Build- 
ing 4051 — Kilmer Campus, 
New Brunswick, NJ 08903), 
1976, $12.95. 


Ashby, W. Ross. An Intro- 
duction to Cybernetics. New 
York: Wiley, 1963. Paper- 
back, 295 pp. $7.00. 
Chapter 6 is “Regulation 
and Control”. See also Staf- 
ford Beer, Brain of the Firm 
(London: Allen Lane the 
Penguin Press, 1972), anno- 
tated in 5.6 Organizational 
Arrangements. 


B.C. Environment and 
Land Use Committee. 
Guidelines for Coal 
Development. The Commit- 
tee (Parliament Buildings, 
Victoria V8V 1X4), 1976. 
33 pp. Free. 


Describes a planning pro- 
cess designed to achieve a 
rational approach to control 
of land use and environmen- 
tal/community impacts 
associated with coal 
development. 


B.C. Environment and 
Land Use Committee. 
Guidelines for Linear 
Development. ELUC (Par- 
liament Buildings, Victoria 
V8V 1X4), March 1977. 


32 pp. 


The Guidelines “outline a 
comprehensive planning 
process designed to encour- 
age the careful management 
of land use and the assess- 
ment of environmental and 
social impacts associated 
with certain types of linear 
developments such as major 
railways, pipelines, trans- 
mission lines, highways and 
industrial roads”. Part I de- 
scribes a four-stage planning 
process leading to the grant- 
ing of applicable permits 
and authorization of pro- 
jects. Part II contains a de- 
tailed list of information 
sources. Appendices sum- 
marize relevant legislation 
governing linear develop- 
ments, list contacts in the 
provincial government, 
present a glossary of terms 
and show resource manage- 
ment regions/centres. The 
ELUC of the Provincial 
Cabinet administers the 
Guidelines, under the Envi- 
ronment and Land Use Act, 
which apply primarily to 
private projects, Crown cor- 
poration projects and cer- 
tain projects of provincial 
departments. 


Brooks, Mary E. Housing 
Equity and Environmental 
Protection: The Needless 
Conflict. American Institute 
of Planners (1717 Massa- 
chusetts Ave. NW, Wash- 
ington, DC 20036), 1976. Pa- 
perback, 130 pp. $10.00. 


Concern is often expressed 
that increased environmen- 
tal awareness will seriously 
and unnecessarily undercut 
efforts to guarantee eco- 
nomic and racial minorities 
opportunities to benefit 
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from urban development 
policies and programs. Sub- 
stantiating this contention 
are the use of environmen- 
tal regulations to exclude 
low and moderate-income 
families, and evidence that 
central city dwellings suffer 
particularily from environ- 
mental degradation. The 
author analyzes this issue, 
concluding that “housing 
rights and environmental 
protection are so intercon- 
nected that to achieve one 
without devoting parallel at- 
tention to the other is to 
embark on a futile attempt 
to dissect the urban devel- 
opment process into isolated 
achievements’. She discuss- 
es: the nature of the conflict 
centred on land use; the ba- 
sis of rational environmen- 
tal regulations; housing 
costs and environmental 
protection; views from the 
courts; opportunities to bal- 
ance housing and environ- 
ment; environmental poli- 
cies for residential land use; 
and housing goals in envi- 
ronmental programs. See 
also Solomon. 


Brower, David et al. Urban 
Growth Management 
Through Development 
Timing. New York: Praeger, 
1976. Hardcover, 153 pp. 
$16.50. 


A variety of control devices 
are used in growth manage- 
ment systems — some regu- 
latory, some involving pub- 
lic investment and some 
using policies as decision 
guides to achieve consistent 
action. Such devices are 
most effective, this book ar- 
gues, when conceived and 
executed jointly in two 
realms: one having to do 
with location and the other 
with timing (the subject of 
the book). Chapters discuss: 
constitutional constraints 
on growth management in 
the United States; selected 
tools and techniques of de- 
velopment timing including 
large lot zoning, the ade- 
quate public facilities ordi- 
nance, development morato- 
ria, land banking and 
taxation; and a survey of se- 
lected communities that 
have undertaken develop- 
ment timing measures to 


determine how they per- 
ceived the development tim- 
ing problem, which mea- 
sures were used and how, 
the objectives they were in- 
tended to serve and their ef- 
fectiveness. Appendices ex- 
amine several specific 
examples more closely. See 
also John Madden, A Dis- 
cussion of Timed 
Development, New Jersey 
Federation of Planning Offi- 
cials (1308 Wood Valley 
Road, Mountainside, NJ 
07092), 1975, 15 pp., $2.00, 
which concludes with 14 
criteria for the use of devel- 
opment timing. 


Burchell, Robert W. and 
Listokin, David (eds.). 
Future Land Use: Energy, 
Environmental and Legal 
Constraints. Rutgers —- The 
State University, Center for 
Urban Policy Research 
(Building 4051 — Kilmer 
Campus, New Brunswick, 
NJ 08903), 1975. Hardcover, 
369 pp. $17.95. 


See especially the papers: 
Norman Williams, “The Fu- 
ture of Land Use Controls”; 
Robert Freilich and David 
Greis, “Timing and Se- 
quencing Development: 
Controlling Growth”; and 
John Rahenkamp, “Land 
Use Management: An Alter- 
native to Controls”. 


Bureau of Municipal Re- 
search. Legislative Attempts 
to Control Urban Growth in 
Canada. BMR (2 Toronto 
St., Suite 306, Toronto 

M5C 2B6), 1976. 83 pp. 
$3.00. 


Reports the results of a 
modified Delphi survey of 
attitudes toward and at- 
tempts to control urban 
growth by 21 metropolitan 
areas across Canada. A ma- 
jority of respondents (with 
considerable city-by-city 
variation) felt that growth 
was not a problem and that 
the community favoured 
more of it in future. Regula- 
tory approaches to growth, 
in order of popularity, were 
found to be the limiting of 
residential growth, planned 
unit development, control of 
building permits and tax in- 
centives. Other questions/ 
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answers are provided in the 
report which then goes on to 
discuss local legislation for 
managing growth, by city, 
with two case studies of ur- 
ban growth (Vancouver and 
Toronto) and a summary/ 
conclusion. Further anno- 
tated in 4.2 Urbanization. 


Comay, E., Berger, E., and 
Hardy, E. Report of the 
Planning Act Review 
Committee. Toronto: On- 
tario Ministry of Housing, 
April 1977. 187 pp. Avail- 
able from the Ontario Gov- 
ernment Bookstore (880 
Bay St., Toronto M7A 1N8), 
$3.00, cheque payable to 
Treasurer of Ontario. 


In reviewing Ontario’s Plan- 
ning Act, the Committee 
made three basic proposals 
related to environmental 
planning (which received 
relatively little emphasis 
overall): that municipalities 
be required to have regard 
for natural-environment 
concerns in their planning; 
that they be allowed to exer- 
cise particular development 
control powers explicitly di- 
rected to protecting the nat- 
ural environment; and that 
in certain circumstances 
they be allowed to engage in 
environmental assessment 
on behalf of the Province. 
The report advocates legal- 
izing the use of holding 
zones where changes in land 
use policy are contemplated, 
where rural land is being 
converted to urban use, and 
on properties that are envi- 
ronmentally sensitive or 
have other unique locational 
features. It also proposes au- 
thorizing the transfer of de- 
velopment rights for several 
reasons, among them pres- 
ervation of privately owned 
open space free of buildings 
and retention of axial views 
or other significant civic de- 
sign features. The Province 
(Minister of Housing) is due 
to present a White Paper on 
review of the Act in early 
1979; one issue to be ad- 
dressed is streamlining of 
the two sets of processes un- 
der the Planning Act and 
the Environmental Assess- 
ment Act. 


Carroll, Allen. Developer’s 
Handbook. Connecticut 
Dept. of Environmental 


Protection, Coastal Area 
Management Program (165 
Capitol Ave., Hartford, CT 
06115), 1976. 60 pp. 


Clarifies existing environ- 
mental regulations and ex- 
plains why they are neces- 
sary. Chapters discuss land/ 
air/water resources and the 
coastline, graphically illus- 
trating the large number of 
environmental factors to be 
considered in planning and 
constructing subdivisions. 
The last chapter presents a 
systematic approach for de- 
velopers to use in conduct- 
ing comprehensive environ- 
mental analyses of sites. 


Costonis, John J. and 
DeVoy, Robert S. The 
Puerto Rico Plan: Environ- 
mental Protection Through 
Development Rights 
Transfer. Urban Land Insti- 
tute (1200-18th St. NW, 
Washington, DC 20030), 
1975. 52 pp. 


TDR is based on the under- 
lying principle that “the de- 
velopment potential of pri- 
vately held land is in part a 
community asset that gov- 
ernment may allocate to en- 
hance the general welfare. 
In effect, TDR severs the 
development potential from 
the land and treats it as a 
marketable item in an at- 
tempt to mesh the economic 
forces of the market with 
the police power authority 
of government to protect 
the general welfare. It is also 
viewed, by proponents, as 
an equitable means of pro- 
viding an anticipated return 
on land investment to prop- 
erty owners whose return 
might otherwise be lessened 
by regulatory activity”. 
This report examines the 
potential contribution of de- 
velopment rights transfer to 
environmental protection in 
Puerto Rico where lack of 
funds to compensate private 
owners for public encroach- 
ment on their land is inhib- 
iting environmental pro- 
grams. The study proposes a 
TDR program for Puerto 
Rico, evaluates the legal is- 
sues and assesses the eco- 
nomic and planning issues 
likely to accompany imple- 
mentation of such a 
program. 
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Council on Environmental 
Quality. Environmental 
Quality: The Fourth Annual 
Report of the Council on En- 
vironmental Quality. Wash- 
ington, DC: CEQ, 1973. Pa- 
perbook, 449 pp. Available 
from U.S. Government 
Printing Office (Supt. of 
Documents, Washington, 
DC 20402), $4.30 + 25% 
outside U.S.A. 


Chapter 4, “The Law and 
Land Use Regulation” dis- 
cusses the “quiet revolu- 
tion” (drawn from F. Bossel- 
man and D. Callies, The 
Quiet Revolution in Land 
Use Control, CEQ, 1971) in- 
volving expanded regulation 
of land use toward environ- 
mental objectives. The basic 
values to be balanced — pri- 
vate property and public en- 
vironmental concerns — are 
discussed, the traditional 
approach to the problem is 
outlined, the traditional ap- 
proach in an environmental 
context is illustrated with 
several controversies, and 
recent judicial trends re- 
sponding to new environ- 
mental concerns are noted. 
The authors conclude that 
the process of redefining the 
concept of property is mov- 
ing in the direction of recog- 
nizing land as a resource as 
well as a commodity. In this 
transition period, the prob- 
lem of compensation is par- 
ticularly acute. 


Dewees, D.N., et al. 
Economic Analysis of Envi- 
ronmental Policies. 
Toronto: University of To- 
ronto Press, 1975. Paper- 
back, 175 pp. $10.00. 


Chapters 3 and 4 discuss the 
benefits and costs of pollu- 
tion control. Annotated fur- 
ther in 1.2 Characteristics of 
Environmental Problems. 


Ditmer, Robert N. Impact 
Zoning: An Introduction 
and Selected Bibliography. 
Council of Planning Librari- 
ans (P.O. Box 229, Monticel- 
lo, IL 61856), CPL #974, 
February 1976. 24 pp. $2.50. 


Dwivedi, O.P. (ed.). 
Protecting the Environ- 
ment: Issues and Choices — 
Canadian Perspectives. To- 
ronto: Copp Clark, 1974. Pa- 
perback, 339 pp. $6.95. 
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See especially: David Est- 
rin, ‘““Tokenism and 
Environmental Protection”, 
and L.C. Green, “Canada, 
Pollution Control and the 
Law”. Annotated further in 
1.2 Characteristics of Envi- 
ronmental Problems. 


Environment Canada, Fed- 
eral Environmental Assess- 
ment Review Office. A 
Guide to the Federal Envi- 
ronmental Assessment and 
Review Process. Environ- 
ment Canada, FEARO (Ot- 
tawa K1A 0H3), February 
1977. 20 pp. Free. 


Annotated in 5.5 Environ- 
mental Impact Assessment. 
E.A.R.P. is also discussed at 
length in Estrin and Swaig- 
en, below, and in Emond 
(Information Resources, 5.5 
Environmental Impact 
Assessment). 


Ervin, David E. et al. Land 
Use Control: Evaluating 
Economic and Political 
Effects. Ballinger Publishing 
Co., 1977. Hardcover, 

184 pp. $17.50. 


Estrin, David and Swaigen, 
John. Environment on 
Trial: A Handbook on On- 
tario Environmental Law. 
Canadian Environmental 
Law Research Foundation 
(One Spadina Crescent, 
Suite 303, Toronto 

M5S 2J5), revised edition, 
edited by Mary Anne Cars- 
well and John Swaigen, 
1978. Paperback, 587 pp. 
$6.95. 


Part I explains “the rules: 
how they are made and how 
they are applied” in relation 
to environmental law in 
Canada with special refer- 
ence to Ontario (The Envi- 
ronmental Protection Act, 
especially). Part II discuss- 
es, among other things, reg- 
ulatory aspects of various 
pollution problems. Part III 
goes into “the planning pro- 
cess” with respect to na- 
tional and provincial parks, 
municipal land use plan- 
ning, heritage conservation, 
and the right to light and 
air. Part IV discusses com- 
mon law rights and reme- 
dies, choosing your reme- 
dies, and evidence and 
environmental litigation. 
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Fairfax County Govern- 
ment, Office of Comprehen- 
sive Planning. Growth, 
Change and the Environ- 
ment in Fairfax County: 
The Environmental Plan- 
ning Process. Fairfax 
County Dept. of Environ- 
mental Management, Divi- 
sion of Administrative Serv- 
ices (Massey Bldg., 4100 
Chain Bridge Road, Fairfax, 
VA 22030), September 1974. 
99 pp. 

Fairfax County, abutting 
the national capital, has 
been an innovative pioneer 
in the field of environmental 
management. This paper 
describes its Planning and 
Land Use Control System 
(PLUS) program; also avail- 
able are six earlier research 
papers, on the program’s 
history, legal basis, evalua- 
tive tools, economic aspects, 
demographic factors and de- 
veloped/undeveloped land. 
The major environmental 
issues, programs to resolve 
them (environmental im- 
pact assessment for guiding 
plan formulation and evalu- 
ating plan alternatives, 
analysis and allocation of 
open space lands) and im- 
plementation strategies are 
discussed. An independent 
critical evaluation of the 
PLUS program is provided 
by Grace Dawson, No Little 
Plans: Fairfax County’s 
PLUS Program for Manag- 
ing Growth, The Urban In- 
stitute (2100 M St. NW, 
Washington, DC 20037), 
1977, paperback, 168 pp., 
$3.95. The author concludes 
that the program failed to 
live up to its initial aspira- 
tions but nevertheless offers 
valuable lessons for other 
communities considering 
ambitious land use control 
programs. 


Gleeson, Michael E. et al. 
Urban Growth Manage- 
ment Systems: An Evalua- 
tion of Policy-Related 
Research. American Society 
of Planning Officials (1313 
East Sixtieth St., Chicago, 
IL 60637), P.A.S. 309 and 
310, 1975. 141 pp. $12.00. 


Annotated in 5.1 Environ- 
mental Planning in an Man- 
agement Framework. The 
growth management techni- 
ques evaluated include con- 
trols for environmentally 
sensitive areas, critical areas 
(ESAs where the concern 
extends beyond the local ju- 
risdiction), developments of 
regional impact, and pollu- 
tion. Chapter 6 considers 
the socio-economic impacts 
of growth management 
systems. 


Green Zone Committee, 
Ministry of Agriculture and 
B.C. Land Commission. 
Agricultural Zoning and 
Waste Management. B.C. 
Agricultural Land Commis- 
sion (4333 Ledger Ave., Bur- 
naby, B.C. V5G 3T3), 1977. 
57 pp. 

Analyzes various develop- 
ment control methods for 
dealing with agricultural- 
land conflicts. Annotated 
further in 4.1 Agriculture. 


Hagman, Donald G. and 
Misczynski, Dean J. 
Windfalls for Wipeouts: 
Land Value Capture and 
Compensation. American 
Society of Planning Officials 
(1313 East Sixtieth St., Chi- 
cago IL 60637), 1978. 

704 pp. $23.95. 

Compares techniques for re- 
capturing windfall and miti- 
gating wipeout in Canada, 
Australia, New Zealand, 
England and the United 
States. Reviewed by Neal 
Roberts in Urban Forum, 
Vol. 4, No. 1, May-June 
1978. 


Hakim, B. and McKenzie, J. 
“Protecting the View: Cita- 
del Hill, Halifax, Nova Sco- 
tia,” Ekistics, Vol. 39, No. 
232, March 1975, 

pp. 186-191. Reprint avail- 
able from Nova Scotia 
Technical College, School of 
Architecture (P.O. Box 1000, 
Halifax, N.S.), $1.00. 


In 1974, Halifax City Coun- 
cil passed a View Bylaw in- 
tended to protect the views 
of the harbour from Citadel 
Hill. The bylaw, designed to 
preserve an historical and 
aesthetic relationship, pro- 
tects ten view planes from 
four viewing positions; dif- 
ferent height restrictions ap- 
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ply to different view plans. 
This ingenious use of exist- 
ing regulatory powers (i.e. 
zoning) to achieve an envi- 
ronmental end has had 
some unexpected side-ef- 
fects, including environmen- 
tal. Pressures for develop- 
ment began on sites that 
would not have been consid- 
ered appropriate for high- 
density development in the 
absence of height restric- 
tions in the view planes. 
The bylaw is also changing 
the nature of design; trian- 
gular buildings are being 
built because the view 
planes are triangular. Some 
residents find the contrast 
with existing buildings aes- 
thetically unpleasant. See 
also Bureau of Municipal 
Research, above, which dis- 
cusses the bylaw as a case 
study. 


Hall, Richard C, “The Mas- 
ter Environmental Impact 
Report — A Method for 
Evaluating the Environ- 
mental Impacts of General 
Plans’, Design Methods and 
Theories, Vol. 10, No. 1, 
January-March 1976, 

pp. 15-20. 


See Case Study 83 (5.3 Mon- 
itoring) which describes the 
Santa Clara County ap- 
proach using Resources Ac- 
counts to relate develop- 
ment control to various 
capacities. 


Hefferon, Dennis. Casebook 
on Land Use Planning. 
York University, Faculty of 
Law (Osgoode Hall Law 
School, Material Distribu- 
tion Centre, 4700 Keele St., 
Downsview, Ont.), 1976/77. 
$31.00. 


Two-volume compendium 
of materials on the law of 
land use planning assem- 
bled as a text for law and 
planning students. 


Hendler, Bruce. Caring for 
the Land: Environmental 
Principles for Site Design 
and Review. American Soci- 
ety of Planning Officials 
(1313 East Sixtieth St., Chi- 
cago, IL 60637), P.A.S. No. 
328, 1977. Paperback, 94 pp. 
$8.00. 


Annotated in 5.4 Plans. 


Herr, Philip et al. 
Evaluating Development 
Impacts. Massachusetts In- 
stitute of Technology. Labo- 
ratory of Architecture and 
Planning, Environmental 
Impact Assessment Project 
(Room 4-209, Cambridge, 
MA 02139), 1978. 165 pp. 
$6.50. 


Annotated in 5.5 Environ- 
mental Impact Assessment. 


Hunter, Knowlton, “The 
Official Plan - Bureaucracy 
Stikes Again”, Natural Life 
(Jarvis, Ont. NOA 1J0), No. 
14, 1978, pp. 33-34. 


Presents the regulatee’s 
view of planning and devel- 
opment control in a rural 
county of Ontario. The au- 
thor questions the reasons 
underlying certain land use 
controls (e.g. no more than 
three persons unrelated by 
blood or marriage may share 
a single house regardless of 
its size) and argues that 
some of these restrictions, 
such as minimum floor 
space of 900 square feet and 
the prohibition against 
building underground, run 
counter to energy-oriented 
design. He states, “It seems 
obvious to us in this part of 
the county, which is now 
termed marginal argicul- 
tural land, that new me- 
thods must be considered to 
make best use of the many 
old farms now rapidly be- 
coming overgrown and neg- 
lected. In an area where 
land might be returned to 
usefulness and some degree 
of productivity in an ecolog- 
ically and economically 
aware fashion, these restric- 
tive land use bylaws will 
only speed the present de- 
cay”. He and his neighbours 
have formed a Committee 
on Land Use (Box 1101, 
Bancroft, Ont. KOL 1C0) to 
promote reform of local land 
use controls. 


James, Franklin J. and 
Gale, Dennis E. Zoning for 
Sale: A Critical Analysis of 
Transferable Development 
Rights Programs. The Ur- 
ban Institute (2100 M St. 
NW, Washington, DC 
20037), 1977. Paperback, 
39 pp. $3.95. 


TDR makes rights to de- 
velop land transferable 
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among properties or prop- 
erty owners. If development 
of a property is constricted 
or denied by the municipal- 
ity, the owner with TDR 
has the opportunity to 
transfer the use rights to 
certain other properties 
where existing land use con- 
trols are relaxed to permit 
more intensive develop- 
ment. This brief report as- 
sesses the advantages and 
disadvantages of a number 
of TDR plans and likely ob- 
stacles to their implementa- 
tion. The authors conclude 
that TDR, while ingenious, 
is unlikely to offer advan- 
tages over current land use 
planning tools. They find 
that TDR implies sizable 
public expenditures to com- 
pensate private owners and 
achieve specific community 
goals. 


Jantsch, Erich. Design for 
Evolution: Self-Organiza- 
tion and Planning in the 
Life of Human Systems. 
New York: George Braziller, 
1975. Paperback, 322 pp. 
$6.75. 


In Chapter 1, “Regulation, 
The Human Predicament”, 
policy is defined broadly as 
“a set of principles laid out 
for the purpose of regulating 
‘simultaneously and in a via- 
ble mode a multitude of in- 
_teracting relationships per- 
taining to many qualities 
and dimensions of human 
life -in short a theme un- 
derlying a life. Many con- 
flicting and confusing forces 
act upon us from without 
and within; the human pre- 
-dicament is to design and 
live in accordance with 
forms of regulation which 
will ensure the steering of a 
viable course”. Chapter 14 is 
“Policy Design - Organiza- 
_tion and Regulation”. 


_Juneja, Narendra. Medford: 
Performance Requirements 
for the Maintenance of So- 
cial Values Represented by 
the Natural Environment of 
Medford Township, N.J. 
Philadelphia: Center for 
Ecological Research in Plan- 
ning, University of Pennsyl- 
_vania, 1974. 64 pp. Available 
from Medford Township Of- 
fice (Box 397, Medford, NJ 
08055), $6.00. 


Annotated in 5.4 Plans. The 
approach used here goes di- 
rectly from analysis to regu- 
lation, apparently bypassing 
the “official” plan. 


Kaiser, Edward J. et al. 
Promoting Environmental 
Quality Through Urban 
Planning and Controls. 
Washington, DC: U.S. Envi- 
ronmental Protection Agen- 
cy, 1974. Paperback, 441 pp. 
Available from U.S. Govern- 
ment Printing Office (Supt. 
of Documents, Washington, 
DC 20402), $4.25 + 25% 
outside U.S.A. 


Annotated in 1.3 Character- 
istics of Environmental 
Planning, and in 5.4 Plans. 
See especially Chapter IV: 
A. Land Use Planning: The 
Cornerstone of Local Envi- 
ronmental Planning and 
Control; B. Water Resource 
Management: Planning and 
Control Systems for Water- 
Land Use Interface; C. Ur- 
ban Design: Managing the 
Visual Quality of the Urban 
Environment; and D. Plan- 
ning and Residuals Manage- 
ment: Noise and Air 
Quality. 


Lucas, A.R. and Peterson, 
E.B. Northern Land Use 
Law and Policy Develop- 
ment: 1972-1978 and the 
Future. Canadian Arctic Re- 
sources Committee (46 E]l- 
gin St., Ottawa, K1P 5K6), 
February 1978. 99 pp. 


Annotated in 5.5 Environ- 
mental Impact Assessment. 


Mandelker, Daniel R. 
Environmental and Land 
Controls Legislation. Indi- 
anapolis: Bobbs-Merrill Co., 
1976. Hardcover, 417 pp. 
$15.50. 


McCullough, Sandra G. et 
al. A Handbook of Consid- 
erations for the Environ- 
mental Review Process. 
Broome County Dept. of 
Planning (County Office 
Bldg., Government Plaza, 
P.O. Box 1766, Binghamton, 
NY 13902), 1977. 104 pp. 


The purpose of this book is 
“to provide participants in 
the land development pro- 
cess with a framework by 
which environmental crite- 
ria can be incorporated into 
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the desision-making pro- 
cess”. Five chapters cover 
land, air quality, water, 
noise and social considera- 
tions. In each (with respect 
to general, residential, com- 
mercial and industrial crite- 
ria) a set of questions is set 
out for the review body to 
have answered when mak- 
ing an environmental ap- 
praisal of a development 
proposal. Under each ques- 
tion is the reason for the 
query, e.g.: 
Will there be any adverse 
effects on vegetation as a 
result of the heavier vehi- 
cles and transportation 
networks necessary for 
commericial development 
and industrial activity? 


Air pollution from truck 
exhaust and increased 
amounts of salt necessary 
for winter road clearing 
can have a critical impact 
on vegetation along 
roadways. 


Metropolitan Dade County 
Planning Department. 
Proposed Environmental 
Protection Guide for Metro- 
politan Dade County: Part 2 
of the Comprehensive Devel- 
opment Master Plan. The 
Department (1351 N.W. 
12th St., Miami, Florida), 
June 1974. 181 pp. 


Provides detailed guidelines 
(performance standards) for 
use in evaluating the envi- 
ronmental effects of differ- 
ent types and intensities of 
urban development and de- 
scribes the background envi- 
ronmental information 
upon which the guidelines 
are based. 


Ontario Ministry of Hous- 
ing. Rural Estate 
Guidelines. Toronto: The 
Ministry, Plans Administra- 
tion Division, 1977. 32 pp. 
Available from Ontario Gov- 
ernment Bookstore (880 
Bay St., Toronto M7A 1N8), 
$1.00, cheque payable to 
Treasurer of Ontario. 
“Rural Estate” refers to 
planned low-density non- 
farm residential develop- 
ment in a rural area. These 
guidelines are intended to 
provide municipal planners 
and consultants with crite- 
ria for formulating planning 


policies for rural estate de- 
velopment. They cover 
physical, social and eco- 
nomic concerns as well as 
implementation. 


Ontario Ministry of Energy. 
Perspectives an Access to 
Sunlight. The Ministry (56 
Wellesley St. W., Toronto 
M7A 2B7), May 1978. 90 pp. 
Free. 


An urban solar user in On- 
tario is generally unable to 
obtain legally secure access 
to sunlight. This paper aims 
at stimulating discussion 
about solar access and its 
potential impact on land use 
considering the needs of so- 
lar users and the legitimate 
expectations of their neigh- 
bours. It outlines the exist- 
ing law on access to sunlight 
in Ontario under the catego- 
ries of nuisance, easements, 
covenants, airspace and 
trespass. Ontario law does 
not protect solar access for 
most urban landowners 
since there is no automatic 
right to light which crosses 
the property of others. A 
landowner is entitled only 
to prevent obstruction of 
the airspace vertically above 
his property. The erection of 
new buildings is generally 
considered more important 
than the competing desire 
for unobstructed light and 
air. The paper reviews sev- 
eral potential mechanisms 
for protecting solar access: 
private agreement, doctrine 
of ancient lights (abolished 
in Ontario in 1880), restric- 
tive covenants, solar zoning 
(defining zones in which so- 
lar use is encouraged, and 
passing shade control by- 
laws) and certification of so- 
lar rights by municipal 
permit. 


Ontario Ministry of Treas- 
ury, Economics and 
Intergovernmental Affairs. 
Government Policy for the 
Niagara Escarpment. 
TEIGA (Queen’s Park, To- 
ronto M7A 1Y7), 1973. 

35 pp. Contact Niagara Es- 
carpment Commission (232 
Guelph St., Georgetown, 
Ont. L7G 4B1). 
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Osterhoff, A.H. et al. 
Restrictions on the Property 
Right in Ontario. Ontario 
Real Estate Association (99 
Duncan Hill Road, Don 
Mills, Ont.), 1973. Paper- 
back, 65 pp. 


The common law rights of 
property ownership include 
the right of possessing (up 
to the sky and down to the 
centre of the earth), of ex- 
cluding others, of disposi- 
tion, of using, of enjoying 
the fruits and profits of 
land, and of destroying or 
injuring property. Environ- 
mentalists may be surprised 
and disturbed to know that 
a landowner has the exclu- 
sive right to hunt, trap or 
otherwise appropriate the 
wild animals found on his 
land. The report goes on to 
describe the various restric- 
tions which limit exercise of 
these rights. 


Pease, James R. 
Bibliography of Perform- 
ance Standards for Land 
Use Planning. Council of 
Planning Librarians (Box 
229, Monticello, IL 61856), 
CPL #962, January 1976. 
6 pp. $1.50. 


Unfortunately, not anno- 
tated and addresses/prices 
not given. See also, from the 
Oregon State University Ex- 
tension Service (Corvallis, 
Oregon): James Pease and 
John Stockham, New Land 
Use Control Techniques: A 
Summary Review and 
Bibliography, June 1974; 
Pease, Report #7: Guide- 
lines for Using the Perform- 
ance Planning Approach, 
September 1974; and Stock- 
ham and Pease, Report #8: 
Implementing the Perform- 
ance Planning Approach, 
Sept. 1974. 


Rahenkamp, John, Ditmer, 
Robert W. and Ruggles, 
Donald, “Impact Zoning: A 
Technique for Responsible 
Land Use Management”, 
Plan Canada, 17/1, March 
1977, pp. 48-58. 


Opens by critizing land use 
controls that use standards 
that are often arbritary and 
legally indefensible, that ig- 
nore the inevitability of 
change and that overem- 
phasize causes rather than 
effects. Impact zoning at- 
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tempts to address these is- 
sues by establishing “‘a pro- 
cess for evaluating the 
relationship between a com- 
munity’s available capaci- 
ties and the demands upon 
community systems created 
by a proposed land use”. 
The authors (Rahenkamp 
invented impact zoning) ex- 
plain its underlying philoso- 
phy and application, so far 
limited to U.S. cases (where 
it has encountered trouble 
in the courts). See also: 
Burchell and Listokin, 
above; Ditmer, above; and 
Natalie Gerardi, “The Town 
that Said No to No- 
Growth’, House and Home, 
Vol. 44, No. 6, December 
1973, pp. 62-69. An example 
of application is Adley Asso- 
ciates, Cocoa Beach, Flori- 
da: Impact Zoning Proce- 
dures, An Element of a 
Growth Management 
Program (City of Cocoa 
Beach, Florida, 1976), $5.00 


Reilly, William K. (ed.). The 
Use of Land: A Citizen’s 
Policy Guide to Urban 
Growth. New York: Thomas 
Y. Crowell Co., 1973. Paper- 
back, 318 pp. $3.95. 


The Task Force that pre- 
pared this book concluded: 


We think it highly likely 
that in forthcoming dec- 
ades Americans will grad- 
ually abandon the tradi- 
tional assumption that 
urbanization rights arise 
from the land itself. De- 
velopment potential, on 
any land and in any com- 
munity, results largely 
from the actions of society 
(especially the construc- 
tion of public facilities). 
Other free societies, nota- 
bly Great Britain, have 
abandoned the old as- 
sumption in their legal 
systems and now treat de- 
velopment rights as cre- 
ated and allocated to the 
land by society. 
Chapter IV discusses “‘a- 
dapting old laws to new val- 
ues’’. Chapter V, “Creating 
What We Want: Regulating 
Development”, reviews op- 
tions for regulating land at 
the local level with special 
emphasis on environmental 
impact analysis and local 
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development review. Anno- 
tated further in 2.3 Land 
Use and Misuse. 


Richardson, D.K. The Cost 
of Environmental 
Protection. New Brunswick, 
NJ: Rutgers University, 
1976. Hardcover. $10.00. 
Rogers, I. MacF. Canadian 
Law of Planning and 
Zoning. Agincourt, Ont.: 
Carswell Co. Ltd., 1973. 
Loose-leaf format with up- 
dates. Loose-leaf plus Re- 
lease 5, $50.00. Release 5, 
$16.00. 


Rivkin, Malcolm D. 
Negotiated Development: A 
Breakthrough in Environ- 
mental Controversies. The 
Conservation Foundation 
(1717 Massachusetts Ave. 
NW, Washington, DC 
20036), 1977. 23 pp. 
Annotated in 5.6 Organiza- 
tional Arrangements. 


Schaenman, Philip S. Using 
an Impact Measurement 
System to Evaluate Land 
Development. Urban Insti- 
tute (2100 M St. NW, Wash- 
ington, DC 20037), Septem- 
ber 1976. 106 pp. $3.95 

A systematic approach 
toward measuring impacts 
of land development at the 
local level is needed because 
current approaches lack 
comprehensiveness, consist- 
ency and clarity. This report 
assumes that better deci- 
sions can be made if the var- 
ious parties involved in land 
use decisions have a clear 
understanding of the likely 
impacts of development. It 
devises and reports the re- 
sults of tests of a set of im- 
pact objectives and key 
community concerns. See 
also Keyes in 5.5 Environ- 
mental Impact Assessment. 


SCS Engineers. Sewer Mor- 
atoria: Causes, Effects, 
Alternatives. U.S. Dept. of 
Housing and Urban Devel- 
opment, Office of Policy De- 
velopment and Research 
(Washington, DC 20410), 
1978. 153 pp. 


A moratorium happens 
when a regulatory action 
temporarily limits housing 
construction in an area be- 
cause the wastewater treat- 
ment or collection facilities 
are inadequate. This “guide- 
book”’ discusses the basis of 
wastewater management, 
causes and characteristics of 
moratoria, their impacts, 
measures to reduce these 
impacts, advance planning 
for wastewater manage- 
ment, and treatment pro- 
cesses and small treatment 
plants. 


Solomon, Arthur P. The Ef- 
fect of Land Use and 
Environmental Controls on 
Housing: A Review. Joint 
Center for Urban Studies of 
the Massachusetts Institute 
of Technology and Harvard 
University, 1976. 31 pp. 


Concludes, “Public regula- 
tions that reduce the supply 
available for development 
will give rise to higher land 
and housing costs. While ex- 
isting studies indicate that 
the environmental reviews 
in themselves have a small 
impact on housing costs, 
other growth controls such 
as sewer moratoria, building 
permit ceilings and develop- 
ment timing ordinances ap- 
pear to significantly in- 
crease land and housing 
costs in areas available for 
development.” 


Thurow, Charles, Toner, 
William and Erley, Duncan. 
Performance Controls for 
Sensitive Lands: A Practi- 
cal Guide for Local Admin- 
istrators. Parts 1 and 2. 
American Society of Plan- 
ning Officials (1313 East 
Sixtieth St., Chicago, 

IL 60637), P.A.S. No. 307 
and 308, 1975. 156 pp. 
$12.00. 


Annotated in 3.6 Environ- 
mentally Sensitive Areas, 
this report identifies the key 
natural processes of five en- 
vironmentally sensitive 
areas which provide impor- 
tant public benefits — 
streams and creeks, aqui- 
fers, wetlands, woodlands 
and hillsides — and suggests 
means by which these bene- 
fits can be maintained using 
the basic regulatory powers 
available to local govern- 
ments in the United States. 
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Emphasis switches from 
designating required uses of 
land to maintaining natural 
processes using performance 
requirements. The authors 
argue that the design and 
implementation of the ordi- 
nances they describe (ordi- 
nances for erosion and run- 
off, watercourse protection, 
floodplain, soil conservation, 
aquifer recharge, shoreline 
management, trees, hillside 
preservation, etc.) are well 
within the capabilities of 
local government. Critical 
factors in developing sound 
ordinances are: analyzing 
the natural processes; iden- 
tifying and mapping sensi- 
tive areas to be protected; 
and devising the necessary 
legal language, especially in 
relation to the “taking” 
issue. 


Todd, Eric C.E. The Law of 
Expropriation and Compen- 
sation in Canada. Aginc- 
ourt, Ont.: Carswell Co. 
Ltd., 1976. Hardcover, 

472 pp. $47.50. 


Urban Systems Research 
and Engineering, Inc. The 
Growth Shapers: The Land 
Use Impacts of Infrastruc- 
ture Investments. Washing- 
ton, DC: Council on Envi- 
ronmental Quality, 1976. 

21 pp. Available from U.S. 
Government Printing Office 
(Supt. of Documents, Wash- 
ington, DC 20402), Stock 
No. 041-011-00029-7, 

$1.30 + 25% outside U.S.A. 


Annotated in 4.2 Urbaniza- 
tion. Other sources on this 
subject include: S.E. Bas- 
com et al., Secondary Im- 
pacts of Transportation and 
Wastewater Investments 
(U.S. Dept. of the Interior, 
1975), annotated in 4.5 
Transportation; New Jersey 
Dept. of Community Af- 
fairs, Secondary Impact of 
Regional Sewerage Systems 
(Division of State and Re- 
gional Planning, 329 West 
State St., Trenton, NJ 
08625); and Peter H. Gul- 
berg et al., “Secondary Im- 
pacts of Major Land Use 
Projects”, Journal of the 
American Institute of 
Planners, July 1977, 

pp. 26-270. 


Wickersham, Kirk et al. A 
Land Use Decision Method- 
ology for Environmental 
Control. Washington, DC: 
U.S. Environmental Protec- 
tion Agency, 1975. Paper- 
back. 18 pp. Available from 
National Technical Infor- 
mation Service (5285 Port 
Royal Rd., Springfield, VA 
22161). 

Annotated in 1.3 Character- 
istics of Environmental 
Planning. 
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5.8 Public Participation 


A prominent feature of public and corporate life 
in the last decade has been a demand by people 
for more participation in decisions directly af- 
fecting the quality of their lives and their envi- 
ronments, along with a growing unwillingness to 
let outside actions detract from that quality. 
This deep-rooted trend extends across society, 
from churches to prisons, in the workplace and 
the home, from public housing projects to uni- 
versity campuses. Whether decision processes 
have become more open and accessible as a re- 
sult can be debated but the pressure to respond 
to demands for public participation is 
undeniable. 


Environmental problems have potential for pre- 
cipitating conflict among interest groups. They 
require individuals to choose a new balance 
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among their preferences and they reveal maldis- 
tribution of the goods and bads. And they often 
generate, and create demands for, the active 
participation of concerned publics. Numerous 
examples of responses to such demands exist: 
the Berger Inquiry in the Mackenzie Valley and 
Western Arctic and the Hartt Commission in 
northern Ontario; Saskatchewan’s Cluff Lake 
Inquiry; various hearings of the federal Envi- 
ronmental Assessment and Review Process, the 
National Energy Board, Ontario’s Environmen- 
tal Assessment Board and similar agencies; Al- 
berta’s Land Use Forum; Prince Edward Is- 
land’s Royal Commission on Land Ownership 
and Land Use; and countless public meetings at 
local and regional levels across the country. 
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Public participation in planning and decision 
processes is more than merely response to de- 
mand, however. It is also pursued for certain 

benefits it promises, including: 


® Data (especially qualitative) on goals, 
attitudes, values, preferences and priori- 
ties from those to be directly affected by 
proposed actions; their knowledge 
gained from experience living in the 
area; and a better chance of getting at 
the real problems. 


e A hedge against later criticism that in- 
sufficient opportunities to participate 
were offered (those not involved may 
assume they were deliberately kept 
uninvolved); increasing the likelihood of 
the plan being accepted and implement- 
ed; and easing the way for necessary be- 
havioural changes. 


) More open and responsive planning and 
administrative decisions; less distance 
between governors and governed; and a 
better understanding of the needs and 
values at work in public decisions. 


e Greater political awareness, more re- 
sponsible citizens, more opportunity for 
people to contribute constructively to 
betterment of their communities. 


O) And generally, strengthened democracy 
resulting from a better informed, more 
involved citizenry. 


The promises are not always fulfilled. Increas- 
ing the number of actors in a decision process: 
adds to the uncertainty, multipying chances of 
disagreement perhaps even conflict; raises diffi- 
cult questions such as who speaks for whom and 
produces confusion between elected representa- 
tives and community groups; often highlights 
the views of those who are opposed to a course 
of action, out of proportion to their numbers; 
tends to prolong debate and defer, perhaps even 
block, action; consumes resources; and provides 
ideal opportunities, biased toward the haves and 
against the have-nots, for narrow vested inter- 
ests to be advanced under the guise of a Good 
Thing. 


Part of the problem with public participation is 
the lack of consensus on what it is, why it is 
needed, what purposes it should serve and what 
it ought to accomplish. Some see an active en- 
lightened citizenry as the appropriate demo- 
cratic ideal. Others worry about too much par- 
ticipation upsetting social stability and order. 
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Still others believe liberal democracy to be in- 
herently manipulative and elitist; to them no 
meaningful participation is possible without 
basic redistribution and decentralization of pow- 
er. Differing definitions and approaches to pub- 
lic participation reflect this diversity of views. 


Selecting a position on public participation will 
be partly the planner’s personal choice and 
partly determined by the organizational/politi- 
cal/cultural context. The planner is aware that 
not every citizen wants to get involved entirely 
in every issue or at every level of planning from 
site to region. Some people will be satisfied to 
limit their participation to the electoral process; 
others will want to be kept informed of matters 
affecting them, with opportunities to get ac- 
tively involved if they so wish; a few will desire 
in-depth involvement on many issues. A given 
project affecting a specific site is more likely to 
attract people, whose interests are thereby di- 
rectly engaged, than an area-wide or regional 
plan (which is one reason why environmental 
impact assessment can be a useful participative 
tool). Matching participation programs to the 
scale of planning and the level of desired in- 
volvement helps keep public and planners’ ex- 
pectations realistic. 


The critical 
boundary 


Project 


Zone Benefit/Cost Distribution Likely Attitude to Project 


Against 


A Economic benefits outweighed by economic 
costs (e.g. dislocation), loss of environmental 
quality, etc 

8 Far enough away to escape many of the For 
foregoing disadvantages but near enough to 
enjoy the benefits 

Cc Far enough away to experience neither costs 
nor benefits directly Attitudes toward project 
based more on pre-determined values (e.g., 
Pro-or anti-nuclear) than on its merits 


Figure 5.12 
Opposition/ Support and Proximity to the Project. 


Both for and against 


Four broad approaches to participation can be 
identified (adapted from Bregha): 


Information-Feedback: giving people infor- 
mation on their environment and changes 
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Public Participation 
Table 5.4 Information-Feedback Techniques 
Technique Description Advantages Disadvantages 
Media Techniques to assist in describ- Helps to visualize and Models — Can be used to give a 


ing the project 


1. Visualize Aids Purpose — to aid understanding 


relate to the form of the housing 


Shows how the housing project 


distorted view of the project 


Slides — Require useful com- 


Slides fits into neighbourhood context mentary and good organization 
Models and demonstrates its possible to be effective 
impact 
Models put in public places help 
to promote program 
2. Exhibits Brief pictorial presentation of the Very useful for generating May be expensive initially 
Films program and specific projects interest and discussion 
Tape 


presentations 


wo 


. Information 
kits 


> 


. Newspaper 
reports 


on 


. Tours of 
existing 
projects and 
meetings with 
tenants 


Purpose: create awareness and 
inform 


Folder or binder with basic infor- 
mation on one agency, planning 
concepts, methods, municipal 
government procedures 


Articles in local papers discuss- 
ing the project 


Purpose — to inform 


Field trip to the site of existing 
or potential projects 


Purpose — provides an oppor- 
tunity to see the program in 
operation 


Can reach a wide number of 
people if used in open-house 
setting 


Provides useful background 
information 


Can be sent out to various organi- 
zations and groups and put in 
libraries to reach a wide audience 
Inform a wider audience 

May interest people in becoming 
involved 

May give favourable publicity to 


the agency 


Allows people to make their own 
judgments about the program 


Answers questions about manage- 


ment and operations 


Gives an ‘insiders’ view as a 
balance to the community’s 
perspective 


No feed-back 


Best used with other techniques 


May not give an objective view 


May be used to raise other 
issues or objections to the 
project 


May result in unfavourable 
publicity 

Tenants should be able to relate 
well to working committee 
members 


May raise misleading expecta- 
tions about new projects 


Time consuming 


6. Newsletters 


7. Open Letters 


Regular publications from the 
local association 


Purpose — to keep residents 
informed 


Correspondence from aldermen 
or commissioner concerning an 
issue 


Purpose — to give progress 
report or present another side to 
an issue 


Keep area residents informed and 
up-to-date 


May not be objective — may 
misinform 


May be used in place of other 
meetings 


May fill communication gap if 
residents are not kept informed. 
through other means 


May raise more questions than it 
answers 


Allows no feedback 


Occurs usually in response to a 
crisis. More open communica- 
tion would eliminate the need 
for this response 


| Source: Diana Collins, “A View From the Other Side: Citizens Participate in Planning Urban Housing”, Urban Forum, Vol. 3, No. 5, Jan.—Feb. 1978. 
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proposed to it, and seeking responses from 
them. Two kinds of information can be iden- 
tified: processed, from statistics, studies and 
books, and personal, from first-hand experi- 
ence with the environment in question (Fri- 
edmann). Planners usually have a lot of the 
first kind but little of the second while for cit- 
izens it is the other way around. Both kinds of 
information are valid. If that is conceded, 
planners and citizens working together can 
learn from each other. 


Consultation. Information-feedback can be a 
valuable approach but it restricts affected in- 
terests to a reactive position. Consultation 
means planners and other officials meeting 
with individuals and groups in an organized 
way for the purpose of increasing participa- 
tion in planning and decision-making. Con- 
sultation is particularly important when the 
issue is perceived differently from the stand- 
point of the implementing agency (for exam- 
ple, the municipality) than from the stand- 
point of the citizen. This frequently occurs 
where government plans, taking an area-wide 
perspective aimed at the larger “public good”, 
contrast with the views of the particular area 
whose residents bear the brunt of the cost. 
Careful design of consultation processes is 
necessary to identify the areas of disagree- 
ment and differing value priorities as the ba- 
sis for seeking consensus on appropriate 
courses of action. Alternative means to re- 
solve the conflicts may be required; environ- 
mental mediation (see Baur) is one promising 
direction. 


The public hearing is a technique much used 
in environmental planning for both informa- 
tion-feedback and consultation purposes. Its 
value depends on recognition of its limita- 
tions. Hearings conducted in an adversary 
style with lawyers assuming the main roles 
may be justified in some circumstances but 
they severely limit public participation and 
information exchange. Conversely, there is 
considerable participative potential in hear- 
ing processes preceded by efforts to provide 
the local area with necessary information 
about their community and proposed 
changes, especially if their education is con- 
ducted in an open informal atmosphere. A 
critical factor in both cases is the extent to 
which the advice of the hearing panel or offi- 
cer will be binding upon or influential with 
the ultimate decision-makers. 
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Joint Planning. Consultation involves reach- 
ing out for public input to a planning process 
still largely under the initiating agency’s con- 
trol. Joint planning goes a step further. Citi- 
zen and other interest groups on the one 
hand and planners and officials on the other 
become partners in designing the planning 
process, formulating the plan and solving 
problems that arise along the way; final deci- 
sions on adopting and implementing the plan 
remain with others. The promise is higher- 
quality guidance to the initiating agency, and 
better odds on reaching an acceptable, effec- 
tive plan. The risks centre on the uncertain 
outcome and the time involved. Compared 
with the earlier approaches, greater attention 
is required to making the joint body repre- 
sentative, providing it with linkages to other 
interests and to implementing agencies, rede- 
fining the conventional planning style (from 
planning for citizens to planning with them) 
and setting realistic constraints (including 
time) on the planning process. 


Delegated Authority: transferring some or all 
of the authority and responsibility of the ini- 
tiating agency, whether government or pri- 
vate developer, to citizen-controlled groups to 
conduct the planning and/or undertake man- 
agement. Delegated authority applies to local 
situations with a significant amount of self- 
help involved, where appropriate expertise is 
available, where administration can be en- 
trusted to an organized responsible group of 
users, where openness can be ensured and ac- 
countability clearly established, and where 
performance can be regularly evaluated. 
Management could range from a citizen-con- 
trolled organization charged with monitoring 
environmental effects, to operation of facili- 
ties and services. The promise of delegated 
authority is that by returning responsibility 
to those directly affected, the initiating 
agency may be relieved of some of the pres- 
sure to provide an increasing array of servic- 
es. The concern is that the delegated author- 
ity will somehow be misused and (implicitly) 
that wide use of this approach would weaken 
government as an institution. 


The foregoing approaches are based on a plural- 
istic model of society. Their principal weakness 
is the model’s assumption that interests are 
equal in their ability to identify and take advan- 
tage of participative opportunities. Significant _ 
interests — for example, disadvantaged minori- 
ties, consumers who are not adequately organ- 
ized, and future generations — are unable to ex- 


Technique 
1. Meetings 


Public Meetings 


2. Open House 


Technique 


1. Working 
Committee 
(may include 
site office) 


2. Workshops 


; 
7 
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Table 5.5 Consultation Techniques 


Description Advantages 
Meeting open to all area Provides an opportunity to inform 
residents citizens about the program 


Purpose — to present program Provides interested people with a 
and determine its impact chance to become more involved 


Is most useful if used in conjunc- 
tion with other forums to allow 
more direct exchanges 


Day long display of information Allows two way communication 
and proposals 

Avoids issue confrontation 
Purpose: to introduce the neigh- 
bourhood to the project and to Provides wide range of 
planners information 


Timing can allow wide participation 


Informal atmosphere encourages 
questions and feed-back 


Table 5.6 Joint Planning Techniques 


Description Advantages 


Formally appointed/ elected 
representative citizen group 


Provides opportunity for two way 
communication with a represen- 
tative body 

Purpose — to sensitize planners 

and citizens to project impacts Reduces need for public meetings 
and to design project in accor- 
dance with neighbourhood 
concerns 


Assists in gaining support 


Provides indepth information on 
issues > 


Opens channels to other City Hall 
departments 


May help resolve wider com- 
munity issues 


Speeds up rezoning procedure 


Provides for direct interaction 
between citizens and planners — 
may alter stereotypes 


Involvement of experts and 
consultants provides indepth 
information 


Working sessions in which Allows participants to work out 
interested people can discuss value priorities and evaluate 
specific issues alternatives 


Disadvantages 


Only attracts the few with suffi- 
cient time and interest to come 


Does not ensure that all views 
will be heard 


Does not allow for on-going 
feedback 


Inhibits two way communication 


May become a forum for other 
issues and would-be politicians 


Time consuming 


Expensive in terms of staff time 


Source: Diana Collins, “A View From the Other Side: Citizens Participate in Planning Urban Housing”, Urban Forum, Vol. 3, No. 5, Jan.—Feb. 1978. 


Disadvantages 


Members may not represent all 
views 


Role of committee may be seen 
by public as a decision making 
bedy and by agencies advisory 


Residents may raise unrelated 
issues which may stall develop- 
ment 


Divisions may result among 
people with different aims 


The aim for concensus may lead 
to unsatisfying compromises 


Community concerns may take 
precedence over the needs of 
future tenants 


Requires careful preparation 
and experienced leaders. 


' Source: Diana Collins, “A View From the Other Side: Citizens Participate in Planning Urban Housing”, Urban Forum, Vol. 3, No. 5, Jan.—Feb. 1978. 
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For various reasons, the tra- 
ditional common law court 
action, initiated by an ag- 
grieved private citizen, is 
Just not a feasible environ- 
mental strategy in Canada. 
Nor is the private prosecu- 
tion... no matter what the 
local variations. Legislative 
frameworks in various juris- 
dictions give immense, un- 
defined discretion to politi- 
cians and bureaucrats on 
environmental matters, 
while at the same time con- 
sistently excluding citizens 
from direct input in the 
process... 


... obvious ways to dampen 
participation are to limit 
time available for the pres- 
entation, to refuse to release 
the relevant material, to re- 
quire written submissions in 
multiple copies as a condi- 
tion of being heard in per- 
son, to have a very formal 
court-like procedure with 
lawyers and cross-examina- 
tion, and so forth... 

As K.C. Davis has written, 
“Openness ts the natural en- 
emy of arbitrariness and a 
natural ally in the fight 
against injustice”. 


P.S. Elder. 
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ercise influence; the very nature of the society 
may create and maintain their under-repre- 
sented position (see Friedenberg, annotated in 
1.2 Characteristics of Environmental Problems). 
Community organizing, to mobilize unrepre- 
sented interests and help them gain the re- 
sources necessary for effective participation, 
rarely accompanies planning processes. 


Other problems that affect most interests seek- 
ing to participate, and that become factors in 
deciding which participative approach to use, 
include: low level of commitment to real partic- 
ipation by elected and appointed decision-mak- 
ers; inability of institutions to respond to the 
outcome of participative exercises (narrow poli- 
cies and programs that cannot handle the vari- 
ety thus generated); decision processes well ad- 
vanced when participation begins, which means 
few remaining decisions amenable to influence; 
the controversial nature of certain issues, such 
as an industry rumoured to be dangerously pol- 
luting, a project which raises significant job/en- 
vironment conflicts in a depressed area, or a 
proposal that appears to discriminate against a 
particular group; and the capability of the re- 
ceiving area to cope with the planning process. 
Capability includes: access to information (Can- 
ada lacks freedom of information laws common 
in the United States, although various investi- 
gations along this line are underway); technical 
and professional expertise under citizen control 
and advocating local interests; organizational 
and adminstrative support especially in getting 
started; time to study and respond to proposed 
interventions; and money for these and related 
purposes. Funding for citizen “intervenors” in 
environmentally oriented participation proc- 
esses has been provided in recent large-scale ex- 
ercises (examples are the Mackenzie Valley 
Pipeline Inquiry, Royal Commission on the 
Northern Environment and Royal Commission 
on Electric Power Planning in Ontario, and 
Cluff Lake Inquiry in Saskatchewan) but this 
approach is strongly resisted. To those who view 
government as “the people” rather than as one 
interest among others, financially assisting 
‘vested interests‘ to oppose projects aimed at 
the larger good is not only senseless but basi- 
cally wrong. 


Other concerns raised by public participation 
include: 


Representation. ‘““Who do these citizens rep- 
resent?” is an often-heard and valid question 
that can also be used to discredit a participat- 
ing group. It may not be possible to deter- 
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mine representation clearly and assure total 
accountability of citizen representatives, just 
as it is often difficult to determine who elec- 
ted politicians represent - they may have 
been elected with a small plurality and their 
mobile electorate may be quite different from 
the group on election day — and to be clear on 
what issues they do and don’t represent us. 
Participation will work better if these ques- 
tions are openly acknowledged as fuzzy, and 
if it is recognized that the alternative may be 
no participation at all. 


Larger vs. local interests. Some may feel pub- 
lic participation threatens the government’s 
ability to take action in service of a majority 
without being blocked at every turn by self- 
interested parochialism. Frustrated attempts 
to locate garbage disposal facilities in and 
near various urban centres provide a topical 
example. Larger/local interest “bargains”, of- 
ten struck only implicitly in the past, are be- 
ing re-opened and re-examined today 
whether participative planning occurs or not. 
It can be expected that individual communi- 
ties or interests will do everything possible to 
maximize their environmental quality and 
minimize unwanted intrusions; certain parts 
of every human settlement have been doing 
that successfully all along. Being examined 
here are deep issues of equity which will not 
be avoided merely by short-cutting participa- 
tion. On the other hand, open and informed 
participative processes that demonstrate the 
aggregated consequences of individual ac- 
tions may challenge fundamental underlying 
contradictions between an environmentally 
destructive high-consumption lifestyle and 
the implicit “right” of everyone to a healthful 
quality environment. 


Loss of power. Concern often exists that pub- 
lic participation will erode the power of elec- 
ted representatives to the benefit of non-elec- 
ted groups. This view sees power as a fixed 
amount; one’s gain is another’s loss. In fact 
there are various types of power, exercised in 
various ways. Public participation works to- 
ward influence more than power — some see 
that as its weakness — in an attempt to bring 
new information and perspectives to deci- 
sions made by those elected for that purpose. 
The key issue is less a matter of power than 
how to turn the social energies released by 
public participation toward constructive 
ends. 
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Getting things done. Officials under pressure 
to produce efficiently within deadlines are 
understandably concerned that public partic- 
ipation will create delays and obstruct action. 
Longer planning periods and less-smooth op- 
erations — bearing in mind that it may be im- 
possible to determine how long planning 
would have taken without public participa- 
tion — may be tradeoffs accepted in exchange 
for gaining the benefits of participation and 
avoiding of the costs of non-participation. 
Time and efficiency are not the only impor- 
tant criteria, however. Often the real concern 
may be the accompanying open operation 
which exposes error (plus dubious data, su- 
perficial planning or sloppy management) 
and produces criticism. The guid pro quo of 
public participation that citizens should be 
asked to acknowledge at the start is that if 
governments or private firms are expected to 
operate more openly, the public can be ex- 
pected to accept the inevitability of error and 
tolerate mistakes. People have to expect less 
to be involved more. 


Responding effectively. Demands for public 
participation give planners an immediate 
problem: determining what kind of participa- 
tion program to create, for what purposes and 
how. Bousfield, reviewing public participa- 
tion in municipal planning in Ontario, con- 
cluded that the shortcoming of participation 
programs had two principal causes: the plan- 
ners and politicians failed to consider what 
participation was meant to achieve and to de- 
sign programs accordingly; and the planners, 
politicians and public lacked experience in 
participative planning. The most essential 
characteristic of a successful program, he de- 
cided, is the ability to respond swiftly and 
flexibly to unforeseen concerns raised by the 
public. It is also essential for the planner to 
maintain flexible expectations. Bousfield 
notes, “It came as a profound shock to many 
planners that the public’s attention, which 
they had long sought to attract, manifested 
itself in vehement opposition to almost 
everything the planners had held to be 
sacred”’. 


Costs. Public participation may cost more 
money; how much can only be learned by ex- 
perience with specific environments, activi- 
ties and institutional/cultural settings. It will 
also yield benefits, some of them tangible in 
cost terms (e.g. not having to build an expen- 
sive facility, reduced public demands for serv- 
ices, co-opted citizen labour). Avoidance of 
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costly errors is an added potential benefit; an 
example is offered by budworm spraying in 
B.C. which was delayed by public concern 
and turned out to be unnecessary. 


For the environmental planner/manager, public 
participation raises three additional 
considerations: 


1. Managing the variety generated. The institu- 
tional component of complex environmental 
problems characterized by numerous frag- 
mented effecting jurisdictions, also typically in- 
cludes numerous conflicting affected interests. 
Environmental planning/management strate- 
gies require an approach that explicitly address- 
es, then reduces, this complexity in order that 
integrated courses of action may be devised. 
Public participation, therefore, must be under- 
taken carefully to ensure that it contributes to 
the solution of, rather than adding to, the uncer- 
tainty problem. 


2. Generating demand and support. Decision- 
makers, especially politicians, respond to per- 
ceived demand and support. Public participa- 
tion is essential in environmental planning to 
reveal, and more often to mobilize, public de- 
mand for an support of environmental initia- 
tives. If this cannot be done, environmental con- 
siderations are likely to be seen as low in 
priority and they will lose out in the political 
trade-off process. A provincial Minister of the 
Environment recently warned, “The environ- 
ment must become a priority for the people be- 
fore it can become a priority for any 
government’”’. 


3. Promoting a learning process. The need for 
environmental planning and management re- 
sults from the undervaluing of environmental 
things, both privately and publicly. If, through 
a participation program, people are asked di- 
rectly for their views on a proposed pro-environ- 
ment initiative, as opposed to using available re- 
sources (money) elsewhere, the danger is that 
they will choose the latter (although public 
opinion surveys have revealed a general public 
desire to pay more in return for higher-quality 
environments). Should the planners be commit- 
ted in advance to incorporating these public 
views in their plans, such participation could be 
disastrous from an environmental perspective. 
For that reason, the participative component of 
environmental planning has to be deliberately 
set up, first to test public opinion on environ- 
mental issues and then, if required, to initiate a 
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learning process in which various interests alter 
their perceptions of environmental resources. 
This may occur through: (a) gradual exposure to 
information about these resources, the work 
they do for man, what their loss could mean and 
cost, and what the individual and collective con- 
sequences of human activity on them are; and 
(b) responsible involvement in choices and the 
associated environmental trade offs. In other 
words, participation in environmental planning 
begins with a determination of what the public’s 
environmental values are (e.g. attitude surveys) 
and examination of past decisions that reveal 
environmental values during tradeoffs) as the 
basis for designing the rest of the planning pro- 
gram. Information about environmental re- 
sources may have to be fed back through several 
participative cycles involving ever-more specific 
planning proposals. Individuals and collectivi- 
ties whose values conflict sharply with environ- 
mental interests will require special treatment. 
Efforts may be needed to avoid actions (such as 
premature release of a plan) which would coal- 
esce these interests or cause them to be linked 
up with widely felt concern over threats to the 
prevailing lifestyle. If that happens, the envi- 
ronmental cause in that area may be set back 
for some time. 


Diffusion of an environmental perspective and 
alteration of certain behaviour typically goes 
through a process that involves: 1. an early 
stage of increased awareness, 2. subsequent 
interest, 3. evaluation, followed by 4. trial, even- 
tually leading to 5. adoption (Nix). Pro-environ- 
mental individuals will already be convinced. 
Influencing a sizable number of the remainder 
necessitates their active involvment in the plan- 
ning process. Consensus building, mobilizing in- 
terests and constant reality-testing (Etzioni) are 
likely to be prominent features of such a pro- 
cess. Technical approaches to environmental 
planning — focusing on environments to the ex- 
clusion of institutions — used alone are inade- 
quate, given the typical undervaluing of envi- 
ronmental considerations in the decisions that 
follow plan-making. Such approaches may even 
be counter-productive if they turn people off, 
appear manipulative or try to maintain as tech- 
nical what is essentially a qualitative process. 
Similarily, reliance cannot be placed on coercion 
to achieve necessary environmental change. 
Coercion will be needed from time to time 

(e.g. regulations prohibiting non-disposable con- 
tainers) but its applicability is limited for envi- 
ronmental purposes. Even if the will to coerce is 
present and its use is deemed acceptable, the 
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means would not exist, given the pervasiveness 
of environmental considerations and the 
fragmentation of implementing jurisdictions. 


The remaining alternative is a planning/man- 

agement approach that seeks to alter behaviour 
through active participation of affected (and ef- 
fecting) interests in an explicit learning process. 


Six Simple Techniques 
for Avoiding Action 
(adapted from Solnit, 1974) 


1. For every proposal set up an opposite, then 
concede to a middle ground (no action at 
all). 


2. Ask what is meant by the question (by the 
time it’s explained to everyone’s satisfac- 
tion, it’s time to go home). 


3. Profess not to have the answer (this lets you 
out of having any answer at all) while ear- 
nestly cautioning against proceeding rapidly 
(which helps avoid proceeding at all). 


4. Emphasize righteously, “This problem can- 
not be separated from other related prob- 
lems” (translated this means we can’t solve 
this problem until we’ve solved all related 
problems — which means never). 


5. Warn the gathering, “We’d better wait until 
we can consult an expert”’. Or, as an equally 
effective action-stopper, propose appointing 
a committee. 


6. In closing, be sure to congratulate the prob- 
lem: “It certainly has stimulated discussion, 
contributed to growth, opened new vistas 
and shown us the way”. (We’ve wasted two 
perfectly good hours but that problem 
surely deserves a medal). 
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Case Study 99 
A Layman’s Guide 
to Urban Natural Areas 


Responding to the initiative of the Toronto 

Field Naturalists Club, 15 professors at the Uni- 
versity of Toronto and three other specialists 
are compiling, Investigating and Preserving Ur- 
ban Natural Areas: A Guide for the Lay Person. 
The objective is to produce a handbook, geared 
to the needs of interested laypersons, which will 
give them a grasp of (a) the principles and me- 
thods involved in making sound studies of envi- 
ronmental issues affecting natural areas, and (b) 
the most effective ways of presenting their find- 
ings to governments, public hearings and others. 
The handbook will include: 


e Introductory material on urban natural 
systems. 
e Five chapters on how to organize a nat- 


ural-area study according to subsystems 
(geophysical factors, vegetation, wild- 
life, fish, insects) and how to write up 
the data. 


e Five chapters covering human interac- 
tion with natural systems in urbanizing 
environments (planning, environmental 
impact, politics, environmental law, en- 
vironmental awareness/education, ur- 
ban natural systems in transition). 


e A final chapter on where to get further 
help. 


Professor William A. Andrews, Faculty of Edu- 
cation University of Toronto, is the editor of the 
handbook. For examples of similar works, see 
Ashton (Information Resources). 


Contact: 

Professor Jack Cranmer-Byng 
190 Glengrove Ave. W. 
Toronto, Ont. M4R 1P3 


Information Resources 
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See also: 

1.2 Characteristics of En- 
vironmental Problems 
5.2 Information 


Anderson, G., “Local Area 
Planning: The Dream and 
the Reality”, City 
Magazine, March 1977. 


Overviews the experience of 
planners working directly 
with citizens in site offices 
in various Canadian cities. 


Arnstein, Sherry, “A Ladder 
of Citizen Participation”, 
Journal of the American In- 
stitute of Planners, Vol. 35, 
No. 4, July 1969, 

pp. 216-224. 


The author, in this influen- 
tial article, identifies an 
eight-rung ladder compris- 
ing three types of citizen 
participation: non-participa- 
tion (manipulation, thera- 
py); tokenisim (informing, 
consulation, placation); and 
citizen power (partnership, 
delegated power, citizen 
control). Her values implic- 
itly favour the top level. 


Ashton, James. Natural Re- 
sources Inventory: A Train- 
ing Program for Citizen 
Conservationists. Farm and 
Home Center, Community 
Resource Development 
(P.O. Box 259, Millbrook, 
NY 12545), 1972. Paper- 
back, 56 pp. 


Annotated in 5.2 Informa- 
tion which lists other citi- 
zen-oriented references on 
assembling data bases for 
environmental planning. 


Baur, E. Jackson, “Mediat- 
ing Environmental Dis- 
putes”, Western Sociologi- 
cal Review, Vol. 8, No. 1, 
1977, pp. 16-24. 


Increasing public concern 
over the environmental con- 
sequences of development 
projects has created a need 
for effective ways to resolve 
conflicts among involved in- 
terest groups and agencies. 
Direct action and litigation 
can be excessively time-con- 
suming and costly for all 
sides. Conventional conflict 
resolution theory, institu- 
tionalized in labour-man- 
agement relations, seems in- 
appropriate to such cases. 
The University of Washing- 
ton’s Office of Environmen- 
tal Mediation demonstrated 


in the Snoqualmie River 
controversy, however, that 
the mediation process can 
be successfully applied to 
certain environmental situa- 
tions. Intervenors went be- 
yond the mediator role to 
also act as community or- 
ganizers and change agents. 
Existing models of conflict 
resolution need to be revised 
to accommodate the dy- 
namic of environmental 
controversies, the author 
concludes. See also: G.W. 
Cormick, “Mediating Envi- 
ronmental Controversies: 
Perspectives and First Ex- 
perience”, The Earth Law 
Journal, April 1976, 18 pp., 
available from the Office of 
Environmenal Mediation, 
Institute for Environmental 
Studies, University of 
Washington (Seattle, Wash. 
97195). Another source, ona 
different kind of project, is 
Malcom D. Rivkin, 
Negotiated Development: A 
Breakthrough in Environ- 
mental Controversies 
(Washington: The Conserv- 
ation Foundation, 1977), an- 
notated in 5.6 Organiza- 
tional Arrangements. The 
Council on Environmental 
Quality (722 Jackson Place 
NW, Washington, DC 
20006) is producing “a hand- 
book describing the kinds of 
disputes that are most suita- 
ble for environmental 
mediation”’. 


Bolan, Richard S., “Com- 
munity Decision Behavior: 
The Culture of Planning”, 
Journal of the American In- 
stitute of Planners, Sept. 
1969, pp. 302-310. 


The author provides a con- 
ceptual framework for the 
process of public participa- 
tion, from a planner’s 
perspective. 


Bousfield, John Associates, 
Citizen Participation in the 
Preparation of Municipal 
Plans. Toronto: Ontario 
Planning Act Review Com- 
mittee, Background Paper 
4, 1977. 49 pp. Available 
from Government of On- 
tario Bookstore (880 Bay 
St., Toronto M7A 1N8), 
$1.00, cheque payable to 
Treasurer of Ontario. 
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Based on interviews with 
planning directors and sen- 
ior planning staff in selected 
Ontario municipalities, this 
study analyzes the objec- 
tives, methods and effec- 
tiveness of public participa- 
tion programs, then looks at 
citizen involvement from a 
wider perspective of civic af- 
fairs over the past decade. 


Bregha, Francis. Public Par- 
ticipation in Planning Poli- 
cies and Programmes. 
Ontario Ministry of Com- 
munity and Social Services 
(80 Grosvenor St., Toronto 
M7A 1839), n.d. Free. 


Bureau of Municipal Re- 
search. Citizen Participa- 
tion in Metro Toronto: Cli- 
mate for Cooperation? BMR 
(2 Toronto St., Suite 306, 
Toronto M5dC 2B6), Jan. 
1975, 68 pp. $2.00. 


Discusses meanings of “citi- 
zen participation”, settling 
on “a component of the 
democratic system which 
permits non-elected mem- 
bers of the community to 
exercise some control over 
decision-making which goes 
beyond elections’. Citizen 
activism in Toronto and 
North York since 1966 is ex- 
amined along with methods 
of citizen participation and 
attitudes of officials and 
committed citizens toward 
participation (these differed 
markedly between the two 
adjoining municipalities). 


Caldwell, Lynton K et al. 
Citizens and the Environ- 
ment: Casé Studies in Popu- 
lar Action. Bloomington, 
IN: Indiana University 
Press, 1976. Paperback, 
$6.95. 


Discusses 68 cases in which 
environmental groups have 
come into conflict with gov- 
ernment, industry and other 
power blocs. 


Canadian Environmental 
Law Association. Waging a 
Campaign CELA (One Spa- 
dina Crescent, Suite 303, 
Toronto M5dS 2J5), n.d. 
Availability uncertain. 


Describes ways other than 
legal action to mount a suc- 
cessful campaign to protect 
the environment. See also 
“How to Wage a Campaign: 
The Canborough Success 
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Story”, Chapter 5 of David 
Estrin and John Swaigen, 
Environment on Trial: A 
Handbook of Ontario Envi- 
ronmental Law (CELA, 
1978), annotated in 5.7 Reg- 
ulation and Review. Similar 
sources are: Anthony Jay, 
The Householder’s Guide to 
Community Defence 
Against Bureaucratic 
Aggression (London: Jona- 
than Cape, 1972); Andrew J. 
Roman, Guidebook on How 
to Prepare Cases for Admin- 
istrative Tribunals (Con- 
sumers Association of Cana- 
da, 251 Laurier Ave. W., 
Room 801, Ottawa 

K1P 5Z7) Feb. 1977; James 
Robertson and John Lewal- 
lan (eds.), The Grass Roots 
Primer (San Francisco: Si- 
erra Club Books, 1975); and 
Joan Flanagan, The Grass 
Roots Fundraising Group: 
How to Raise Money in 
Your Community (Chicago: 
Swallow Press, 1977). 


Capital District Regional 
Planning Commission. A-95 
Project Notification and Re- 
view System: Procedures 
Guide for Applicants in the 
Capital District Region. The 
Commission (Stuyvesant 
Plaza, Albany, NY 12203), 
1976. 


An example of the “‘Project 
Notification and Review 
System” established under 
Circular A-95 of the U.S. Of- 
fice of Management and 
Budget (1969, with subse- 
quent amendments), a form 
of early warning system in- 
tended to provide timely in- 
formation on federal propos- 
als and to assure 
coordination of plans, pro- 
grams and projects in other 
federal agencies and with 
state and local levels. A-95 
established state and area- 
wide clearinghouses which 
identify jurisdictions and 
agencies (state and local 
governments as well as non- 
governmental public organi- 
zations) whose interests 
might be affected by a pro- 
posed project, such as one 
proposed in an environmen- 
tal impact statement. The 
idea is to give people an op- 
portunity to participate in 
project reviews. 
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Canadian Nature Federa- 
tion. Canadian Conserva- 
tion Directory, 1978-1979. 
CNF (75 Albert St., Suite 
203, Ottawa K1P 6G1), 
1978. 96 pp. $2.00. 


Comprehensive listing of 
over 400 local, provincial 
and national conservation 
groups including key gov- 
ernment agencies. 


Chisolm, Joseph. Public 
Participation in Environ- 
mental Policy: An Anno- 
tated Bibliography. Council 
of Planning Librarians (P.O. 
Box 229, Monticello, IL 
61850), Nov. 1978. 17 pp. 
$1.50. 

Christensen, Kathleen. 
Social Impacts of Land De- 
velopment: An Initial Ap- 
proach for Estimating Im- 
pacts on Neighborhood 
Usages and Perceptions. Ur- 
ban Institute (2100 M St. 
NW, Washington, DC 
20037), 1976. 144 pp. $3.95. 


Part of a five-volume series 
(see Keyes, annotated in 5.5 
Environmental Impact As- 
sessment). This report sug- 
gests an approach and data 
collection procedures to ena- 
ble planners to estimate the 
social impacts of proposed 
land developments. It fo- 
cuses on ways to estimate 
how proposed changes to 
the physical environment 
may affect citizen’s uses and 
perceptions of their neigh- 
bourhood. The report fo- 
cuses on seven areas of so- 
cial impact: recreation 
patterns at public facilities, 
recreational use of informal 
outdoor spaces, shopping 
opportunities, pedestrian 
dependency and mobility, 
perceived quality of the nat- 
ural environment, personal 
safety and privacy, and aes- 
thetics and cultural values. 
The appendix provides a 
sample citizen survey and 
discusses its application. 


Collins, Diana, “A View 
from the Other Side: Citi- 
zens Participate in Planning 
Urban Housing”, Urban 
Forum, Vol. 3, No. 5, Jan- 
Feb. 1978, pp. 14-23. 


Presents a consultative ap- 
proach to planning, oriented 
to housing but with wider 
applicability. The article in- 
cludes a description of tech- 
niques for information-feed- 
back, consultation and joint 
planning. 


Community Planning Asso- 
ciation of Canada, Nova 
Scotia Division. Stop It! A 
Guide for Citizen Action to 
Protect the Environment of 
Nova Scotia. Ottawa: Com- 
munity Planning Press, 
1976. 178 pp. 


Connor, Desmond M. 
Citizens Participate: An Ac- 
tion Guide for Public Issues. 
Development Press (Box 
1016, Oakville, Ont.), 1974. 


Cupps, D.S., “Emerging 
Problems of Citizen Partici- 
pation”, Public Administra- 
tion Quarterly, Sept./Oct. 
1977, pp. 478-487. 


Downs, Anthony, “Up and 
Down with Ecology — The 
Issue — Attention Cycle”, 
The Public Interest 28, 1972. 


The author argues that pub- 
lic issues lead to social re- 
form through a series of five 
identifiable stages: 1. in the 
pre-problem period experts 
are alarmed over a highly 
undesirable social condition 
of which the public is not 
yet aware; 2. the public is 
suddenly confronted by the 
problem but enthusiasm 
prevails as people remain 
convinced that the problem 
will be solved and political 
leaders come under strong 
public pressure to bring for- 
ward policies leading to 
problem resolution; 3. many 
people begin to see that the 
cost of solving the problem 
is high and that large groups 
will have to make major sac- 
rifices in their way of life, a 
realization that causes pub- 
lic interest to decline; 4. 
some people feel discourage- 
ment, others are threatened 
by needed change and many 
more grow weary of hearing 
about the issue (by then a 
fresh crisis is entering Stage 
1 to capture their attention, 
as energy displaced environ- 
ment); and 5. the issue 
moves off into limbo for the 
public. While new institu- 
tions are created to solve the 
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problem labour behind the 
scenes, public attention 
shifts to another issue and 
another cycle. 


Dubois, Philip L. and Chris- 
tenson, Arlen C. Public Ad- 
vocacy and Environmental 
Decisionmaking: The Wis- 
consin Public Intervenor. 
University of California, In- 
stitute of Governmental Af- 
fairs (Davis, CA 95616), n.d., 
about 1977. 

The first major study of the 
Wisconsin Public Interve- 
nor, an early (1967) experi- 
ment in public representa- 
tion and advocacy in the 
adminstrative process. The 
paper evaluates the Interve- 
nor’s influence on the deci- 
sion-making behaviour of 
the Department of Natural 
Resources and recommends 
several reforms. The au- 
thors argue that the concept 
of an environmental advo- 
cate is a promising one for 
ensuring representation of 
under-represented interests 
in agency decisions. 


Ebbin, Steven and Dasper, 
Raphael. Citizen Groups 
and The Nuclear Power 
Controversy: Uses of Scien- 
tific and Technological 
Information. Cambridge, 
MA: MIT Press, 1974. Pa- 
perback, 292 pp. $6.95. 


Traces citizen involvement 
in nuclear issues, citing spe- 
cific cases. Recommenda- 
tions are made to provide 
greater public understand- 
ing of scientific and techno- 
logical issues, ensure proper 
consideration of matters of 
public concern and allow 
more adequate participation 
in decision processes. 


Elder, P.S. (ed.). 
Environmental Manage- 
ment and Public 
Participation. Canadian En- 
vironmental Law Research 
Foundation (One Spadina 
Crescent, Suite 303, Toronto 
M5dS 2J5), 1975. Paperback, 
384 pp. $5.00. 


Presently the only Cana- 

dian source that explicitly 
relates these two subjects, 
though heavily oriented to 


the legal perspective. Papers 
especially relevant to public 
participation are Bob Gib- 
son, “The Value of Public 
Participation” and P.S. Eld- 
er, “An Overview of the Par- 
ticipatory Environment in 
Canada”’. Other papers dis- 
cuss participation with re- 
spect to Canadian water 
management and then envi- 
ronmental management in 
British Columbia, Alberta, 
Manitoba, Ontario, Quebec 
and the Maritime provinces. 
Three additional papers 
deal with environmental im- 
pact assessment. 


Emond, Paul, “Participa- 
tion and the Environment: 
A Strategy for Democratiz- 
ing Canada’s Environmen- 
tal Protection Laws”, 
Osgoode Hall Law Journal, 
Vol. 13, No. 3, 1975, 

pp. 783-837. 


Part I provides a conceptual 
examination of public par- 
ticipation and how it may 
be integrated into environ- 
mental decision-making, to- 
gether with a discussion of 
principles of adminstrative 
law and how they may be 
used innovatively to begin 
democratizing Canada’s en- 
vironmental protection 
laws. Part II evaluates the 
extent to which these laws 
and the country’s common 
law tradition of natural jus- 
tice incorporate participa- 
tion into the decison-mak- 
ing process. Part III touches 
on the implications of res- 
tructuring this process “‘to 
better utilize the important 
contribution which a con- 
cerned public can make to 
environmental protection”. 


Erickson, David L. Public 
Involvement in Natural Re- 
source Planning and Deci- 
sion Making: A Selected 
Bibliography. Council of 
Planning Librarians (P.O. 
Box 229, Monticello, IL 
61850), CPL #1097, Aug. 
1976. 18 pp. $1.50. 


Etzioni, Amitai. The Active 
Society: A Theory of Socie- 
tal and Political Processes. 
New York: Free Press, 1968. 
Paperback, 189 pp. $7.25. 
Annotated in 1.3 Character- 
istics of Environmental 
Planning. 
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Fessler, Donald R. 
Facilitating Community 
Change: A Basic Guide. 
University Associates (7596 
Eads Ave., La Jolla, CA 
92037), 1976. Paperback, 
146 pp. $7.70. 


The first five chapters de- 
scribe the general climate 
and community conditions 
within which the profes- 
sional change agent must 
work. Succeeding chapters 
deal with the day-to-day 
problems to be faced and 
suggest principles and prac- 
tices for dealing with them. 


Friedmann, John. 
Retracking America: A 
Theory of Transactive 
Planning. Doubleday, 1973. 
Paperback, $3.95. 


Friedmann distinguishes 
personal knowledge from 
processed knowledge. Citi- 
zens have an abundance of 
the former (through experi- 
ences) while planners are 
well equipped with the lat- 
ter, knowledge built up from 
symbols that stand for par- 
ticular dimensions of reality 
(statistics, surveys, reports, 
etc.). The two kinds of 
knowledge are complemen- 
tary and both are needed for 
adequate planning and deci- 
sion-making, he argues. A 
“transactive” style of plan- 
ning would forge a relation 
between expert and client 
actor, joining processed 
knowledge to action 
through a series of personal 
transactions that would 
bring the rules of the two 
worlds into conjunction. 


Gardner, Godfrey. Social 
Surveys for Social Planners. 
Toronto: Holt, Rinehart 
and Winston, 1976. Paper- 
back, 165 pp. 


A useful reference, clearly 
presented, discussing the 
choice of social surveys, 
planning them, observation, 
questioning, interviews, 
sampling , analyzing and in- 
terpreting data, writing sur- 
vey reports, and maintain- 
ing a skeptical eye on social 
surveys. See also Donald P. 
Warwick and Charles A. 
Lininger, The Sample Sur- 
_ vey: Theory and Practice 
(New York: McGraw-Hill, 
_ 1975), paperback, 144 pp. 
$8.25. 


Goodman, Robert. After the 
Planners. New York: 
Touchstone Books, 1971. 
Paperback, $2.95. 


A former architect-planner 
recounts, sometimes bitter- 
ly, his experience with advo- 
cacy planning, first put for- 
ward as a working model in 
an influential article by 
Paul Davidoff, ““Advocacy 
and Pluralism in Planning”’, 
Journal of the American In- 
sititute of Planners, Nov. 
1965. A vigorous indictment 
of planners, and architects, 
implementing agencies and 
the urban-industrial/ mili- 
tary-industrial complex. 


Grima, A.P., “The Role of 
Public Participation in the 
Environmental Impact As- 
sessment Process”, in 
Plewes, M. and Whitney, 
J.B.R. (eds.). Environmen- 
tal Impact Assessment in 
Canada: Processes and 
Approaches. University of 
Toronto, Institute for Envi- 
ronmental Studies (Toronto 
MA4S 1A4), 1977. 199 pp. 
$5.00. 

Public participation is de- 
fined as all activities of pri- 
vate citizens, citizen groups 
and others trying to influ- 
ence public decisions 
through boards, committees 
and other ad hoc bodies who 
make recommendations to 
the cabinet, a minister or a 
department (contrasting 
participation with two other 
modes of intervention - 
constituency organization 
and election of representa- 
tives, and litigation). The 
author describes a frame- 
work for developing a public 
participation program, dis- 
cusses the why/who/how of 
participation, examines the 
public’s role in EIA, and 
evaluates the public partici- 
pation program of the Inter- 
national Joint Commission 
which conducted hearings 
on the Great Lakes in 1973. 
He concludes that public 
participation is equally im- 
portant as the research ef- 
fort that goes into writing 
an environmental assess- 
ment statement — the two 
are mutually reinforcing 
with research deriving 
added relevance from inputs 
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by affected publics — but 
warns that a competent im- 
pact statement would 
weaken the position of those 
most eager to participate 
and strengthen the position 
of those charged by law with 
responsibility for making 
decisions. 


Haefele, Edwin T. 
Representative Government 
and Environmental Man- 
agement. Baltimore: Johns 
Hopkins Press, 1973. $12.00. 


Hendee, John C. and 
George H. Stankey, “Ap- 
plied Social Research Can 
Improve Public Participa- 
tion”, Rural Sociology, Vol. 
40, No. 1, Spring 1975. 

The authors argue that the 
main problem of public par- 
ticipation is particular agen- 
cies’ unfamiliarity with how 
to incorporate public in- 
volvement effectively in 
their work. They propose a 
five-part model of participa- 
tion: 1. issue identification; 
2. information collection; 3. 
analysis; 4. evaluation; 5. 
implementation. 


Hulchanski, John D. Citizen 
Participation in Urban and 
Regional Planning: A Com- 
prehensive Bibliography. 
University of Toronto, 
Dept. of Urban and Re- 
gional Planning (230 College 
St., Toronto M5S 1A1), 
1977. 61 pp. $6.00. 


Keating, Donald R. The 
Power to Make it Happen. 
Mass-based Community Or- 
ganizing: What it is and 
How it Works. Toronto: 
Green Tree Publishing Co., 
1975. Paperback, 247 pp. 
$4.95. 


A biography of four years of 
“the first mass-based com- 
munity organizing project 
in Canada” which the au- 
thor directed in the River- 
dale area of southeast To- 
ronto. The underlying 
assumption of this approach 
is that the basic problem in 
working-class communities 
is powerlessness; all other 
problems are merely symp- 
toms. Winning and building 
power to decide are the two 
main goals. Working-class 
organizing is distinguished 
from middle-class organiz- 
ing in which any social al- 


ienation is regarded as tem- 
porary and superficial. The 
middleclass group relies on 
lawyers and manipulation 
of the levers of power to 
which it usually has access. 


Lash, Harry. Planning in a 
Human Way. Ministry of 
State for Urban Affairs (Ot- 
tawa K1A OP6), 1976. Pa- 
perback. 96 pp. Free. 

Lash, former planning direc- 
tor for the Greater 
Vancouver Regional Dis- 
trict (2294 W. 10th Ave., 
Vancouver V6K 2H9), de- 
scribes its innovative ap- 
proach to planning “The 
Livable Region”. The mod- 
el, shown below, is based on 
a six-sided triangle of two- 
way relationships among 
planner, politician and the 
public. 


Lassey, William R. 
Planning in Rural 
Environments. New York: 
McGraw-Hill, 1977. Hard- 
cover, 157 pp. $17.95. 
Annotated in 1.3 Character- 
istics of Environmental 
Planning. Chapter VIII, 
“Increasing the Payoff 
From Planning: Implemen- 
tation and Involvement 
Process’, provides a useful 
discussion of public involve- 
ment in planning. 


Lucas, A.R., “Legal Founda- 
tions for Public Participa- 
tion in Environmental 
Decision-making”, Natural 
Resources Journal, Vol. 16, 
1976, pp. 73-102. 


Maurer, Kathleen F. Public 
Participation Program 
Proposals. Ontario Environ- 
mental Assessment Board (1 
St. Clair Ave. W., Toronto 
M4V 1K7), 1978. 


Based on the author’s M.Sc. 
thesis at the University of 
Toronto, this report sug- 
gests options for conduct of 
the Board’s hearings. Rec- 
ommendations deal with 
the Board’s interaction with 
the public, the needs of indi- 
vidual members of the 
Board, and the Board as an 
independent institution. 
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McDowell, Bruce D. (ed.). 
Innovation and Action in 
Regional Planning. Univer- 
sity of Illinois, Bureau of 
Urban and Regional Plan- 
ning Research (909 West 
Nevada, Urbana IL 61801), 
1977. Paperback, 242 pp. 
$5.50. 


Part 4 includes four papers 
discussing the involvement 
of citizens and community 
leaders in regional planning. 
See especially David E. Do- 
wall and Joseph B. Juhasz, 
“A New Methodology for 
Citizen Participation in 
Land Use Planning”, which 
proposes using public atti- 
tude assessment and the 
definition of “communities 
of interest” to create a pro- 
cess whereby planners and 
citizens may influence each 
other’s actions. 


Needleman, Martin L. and 
Carolyn E. Guerrillas in the 
Bureaucracy: The Commu- 
nity Planning Experiment 
in the United States. New 
York: Wiley, 1974. Hardcov- 
er, 368 pp. $16.95. 


“Community planning” is 
defined as the opening of 
city planning to citizen par- 
ticipation on a decentralized 
basis. Planners are assigned 
responsibility for specific 
parts of the city rather than 
for the city as a whole (other 
planners look after that) 
and are expected to involve 
citizens in the planning pro- 
cess. This often brings the 
planners into clashes with 
their parent bureaucracies 
and produces internal value 
conflicts. Sometimes plan- 
ners respond by becoming 
“adminstrative guerrillas’, 
going underground within 
the city government as clan- 
destine community advo- 
cates while preserving their 
cover as disinterested tech- 
nical experts. This book, 
based on personal inter- 
views with such planners, is 
organized around the key 
points of tension: the plan- 
ners’ relationships with citi- 
zens, their own agencies and 
other agencies; and the sur- 
reptitious role they assume. 
It describes the community 
planning pressure system 
and guerrilla tactics plan- 
ners adopt to gain commu- 
nity trust, win benefits for 
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their areas and survive occu- 
pationally in a hostile or- 
ganizational environment. 


Nix, Harold L. The Commu- 
nity and its Involvement in 
the Study Planning Action 
Process. Washington, DC: 
U.S. Dept. of Health, Edu- 
cation and Welfare, Public 
Health Service, 1977. Paper- 
back, 205 pp. Available from 
U.S. Government Printing 
Office (Supt. of Documents, 
Washington, DC 20402), 
Stock No. 017-0230-00120-5, 
$4.00 + 25% outside U.S.A. 


Although aimed at health 
administrators and educa- 
tors, this book has relevance 
to all community participa- 
tion programs. Part One 
presents concepts of com- 
munity and community 
leadership as well as a theo- 
retical discussion of commu- 
nity change. Part Two offers 
an approach to the study- 
planning-action process in- 
cluding the identification of 
community leaders, organi- 
zations and factions and 
their involvement, along 
with citizens, in community 
change. The study-plan- 
ning-action process has 
eight steps: 1. recognizing 
and describing the need or 
problem in the community; 
2. determining relevant in- 
terests who should be con- 
sulted; 3. initiating and legi- 
timizing the need; 4. 
diffusing the need to the 
public; 5. organizing to 
study and plan to carry out 
the project; 6. studying and 
planning; 7. implementing; 
and 8. evaluating the pro- 
cess and its effectiveness. 


Pateman, Carole. 
Participation and Demo- 
cratic Theory. New York: 
Cambridge University 
Press, 1970. Paperback, 
$3.95. 


Examines theories of de- 
mocracy and the role of citi- 
zen participation in a demo- 
cratic political system. 
Evidence is provided to sup- 
port the idea that participa- 
tion is psychologically and 
educationally valuable. A 
system of industrial democ- 
racy is elaborated. 


Appendix 


Reilly, William K. (ed.). The 
Use of Land: A Citizen’s 
Policy Guide to Urban 
Growth. New York: Thomas 
Y. Crowell Co., 1973. Paper- 
back, 318 pp. $3.95. 


Chapter VIII is “Conserva- 
tion and Development: The 
Role of the Citizen”. Anno- 
tated further in 2.1 Land 
Use and Misuse. 


Sargent, Frederic O. Rural 
Environmental Planning. 
American Society of Plan- 
ning Officials (1313 East 
Sixtieth St., Chicago, IL 
60637), 1976. Paperback, 
199 pp. $7.00. 


Sargent’s approach to plan- 
ning for rural areas is citi- 
zen-oriented. He proposes 
beginning with an attitude 
survey to discover public en- 
vironmental goals, ascertain 
information deficits and set 
the stage for eliminating 
them, introduce new envi- 
ronmental concepts to peo- 
ple, determine how willing 
they might be to support 
environmental programs fi- 
nancially, and counter inac- 
curate perceptions politi- 
cians may have with respect 
to “what the public will sup- 
port”. Such an attitude sur- 
vey must: 1. provide accu- 
rate information concerning 
present public concepts and 
public goals/priorities at- 
tached to them; 2. be con- 
ducted, analyzed and re- 
ported inexpensively and 
quickly; and 3. have an edu- 
cational objective (stimulate 
a learning process about the 
environment — Sargent sees 
the attitude survey as a tool 
to be used at various points 
throughout the planning 
process). The book, anno- 
tated further in 1.3 Charac- 
teristics of Environmental 
Planning, includes a “Model 
Town Attitude Survey” on 
pages 32-33. 


Sathré, Freda S. et al. Let’s 
Talk: An Introduction to In- 
terpersonal Communica- 
tion. Second Edition. Glen- 
view, IL: Scott, Foresman 
and Co., 1977. Paperback, 
200 pp. $7.00. 


A lively, readable introduc- 
tion to communication pro- 
cesses. See especially Chap- 
ter 6, “Conflict Resolution”. 


Sax, Joseph L. Defending 
the Environment: A Strat- 
egy for Citizen Action. New 
York: Random House, 1970. 


Sewell, W.R.D. and Burton, 
I. (eds.). Perception and At- 
titudes in Resource 
Management. Ottawa: 
Dept. of Energy, Mines and 
Resources, 1971. Paperback. 
147 pp. Available from Sup- 
ply and Services Canada 
(Printing and Publishing, 
Ottawa K1A 0S9), $3.00. 
Section 111, ‘Public In- 
volvement and the Planning 
Process”, includes five pa- 
pers on public perception 
and resources planning, a 
strategy of public involve- 
ment, a case study of the 
Delaware River, perception 
of goals in water quality 
management of the Great 
Lakes, and integrating pub- 
lic views in planning and 
policy making. 


Sewell, W.R.D. and O’Rior- 
dan, T., “The Culture of 
Participation in Environ- 
mental Decision Making”, 
Natural Resources Journal, 
Vol. 16, 1976, pp. 1-22. 


Smith R.W., “A Theoretical 
Basis for Participatory 
Planning”, Policy Sciences 
4, Sept. 1973, pp. 275-296. 
An extensive incisive theo- 
retical treatment of partici- 
patory models in various or- 
ganizational contexts. 


Solnit, Albert. The Job of 
the Planning Commission- 
er: A Guide to Citizen Par- 
ticipation in Planning. Uni- 
versity of California, 
University Extension (2223 
Fulton St., Berkeley, CA 
94720), 1974. Paperback, 
107 pp. $4.00 (cheque pay- 
able to the Regents of the 
University of California). 


This book is aimed at help- 
ing the citizen, volunteering 
to help solve local problems, 
become more effective. It 
discusses amateurs in gov- 
ernment, the language of 
planning and zoning, the 
planning process, group 
work, coordination, dealing 
with planners, understand- 
ing and handling the work 
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on the agenda, and ethics. 
Chapter 7 (pages 75-91) ex- 
plicitly addresses environ- 
mental quality, open space 
and growth. 


Steggert, Frank X. 
Community Action Groups 
and City Governments. 
Cambridge, MA: Ballinger 
Publishing Co., 1975. Hard- 
cover, $16.50. 


Stein, Martin, “Application 
of Attitude Surveys in 
Transportation Planning 
and Impact Studies: A Case 
Study of Southwest Wash- 
ington D.C.”, Traffic 
Quarterly, Vol. 29, Jan. 
1975. 


Vindasius, Dana. Public 
Participation Techniques 
and Methodologies: A 
Résumé. Environment Can- 
ada, Inland Waters Direc- 
torate (Ottawa K1A 0H83), 
1974. 31 pp. 


Provides a selected review 
(12 projects) of experience 
with public participation in 
Canada and the United 
States, briefly analyzes the 
case studies, sets out 11 
public participation techni- 
ques and formulates a 
model public participation 
program. 


Webb, Kenneth and Hatry, 
Obtaining Citizen Feed- 
back: The Application of 
Citizen Surveys to Local 
Government. The Urban In- 
stitute (2100 M St. NW, 
Washington, DC 20037), 
1973. Paperback, 105 pp. 
$1.95. 


Wilkinson, Paul. ““The Role 
of the Public in Environ- 
mental Decision-Making”, 
in Dwivedi, O.P. (ed.). 
Protecting the Environ- 
ment: Issues and Choices — 
Canadian Perspectives. 
Vancouver: Copp Clark, 
1974. Paperback, 339 pp. 
$6.95. 


Yukubousky, Richard. The 
Task Force: One Approach 
to Community Participa- 
tion. New York State Dept. 
of Transportation (Albany, 
NY 12225), 1973. 90 pp. 


Provides guidelines for ef- 
fective use of the task force 
as a mechanism for partici- 
pation, especially in trans- 
portation planning. See 


also: Yukubousky, Com- 
munity Interaction in 
Transportation Systems and 
Project Development: A 
Framework for Application 
(NYSDT, 1973), 276 pp., 
which appends a lengthy 
“Catalogue of Community 
Interaction Techniques”. 
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Appendix A 
The Research Project 


The “Resources for Environmental Planning” 
research project, responding to the problem of 
how to increase the degree of environmental 
consideration in planning/decision-making/ 
management at the urban and regional level in 
Canada, was conceived early in 1977 by Reg 
Lang and Audrey Armour. An unsolicited re- 
search proposal was submitted to the Ministry 
of State for Urban Affairs and to Environment 
Canada, Lands Directorate. Favourable re- 
sponse from the latter agency led to negotia- 
tions resulting in a contract, through Supply 
and Services Canada, finalized in late Fall 1977. 


The contract, effective 1 October 1977, called for 
preparation of an “Environmental Planning Re- 
sourcebook” in three phases: I. identification of 
specific issues and problems, perceived by prac- 
titioners in the environmental planning/man- 
agement field; II. preparation and circulation of 
a draft of the Resourcebook to a selected group 
of Canadian practitioners for their comments 
and contributions; and III. conduct of a work- 
shop to assemble 50-75 of these people, revision 
of the Resourcebook as required, preparation of 
a camera-ready copy for publication, and docu- 
mentation of the research method. The contract 
as finally amended provided $18 244 in total 
funding (including $4 544 for costs of running 
the workshop) over the eleven-month period Oc- 
tober 1977 to August 1978. The project was ad- 
ministered by York University through the Fac- 
ulty of Environmental Studies and the Office of 
Research Administration. 


The project team comprised: 


Principal Investigator: Reg Lang, MCIP, 
P.Eng., Professor in 
Environmental Stud- 
ies, York University 


Research Associate: Audrey Armour, 
B.A., M.E.S., envi- 
ronmental planning 
consultant and lec- 
turer (part-time) in 
the Faculty of Envi- 
ronmental Studies, 
York University. 


Senior Research 
Assistant: William Hughes, 
B.A., graduate stu- 
dent in the M.E.S. 
program, Faculty of 
Environmental Stud- 
ies, York University. 


The Research Project 


Phase I. From October 1977 to March 1978 the 
research team undertook an extensive search of 
the literature and assembled a substantial base 
of information on environmental planning/ 
management primarily in North America. The 
emphasis was more on (a) natural environ- 
ments, as affected by human activities, than on 
social impacts, (b) urban, urbanizing and ur- 
ban-affected environments than on wilderness 
areas, and (c) the local or municipal scale rather 
than the provincial or federal. Various formats 
for the Resourcebook were considered and, as a 
cooperative effort by the three team members, a 
153-page draft Resourcebook was prepared and 
printed. 


At the same time participants in the research 
project were lined up. A short list of key practi- 
tioners in the field was assembled through per- 
sonal knowledge and contacts. In January 1978 
each of these people was sent a letter (accompa- 
nied by two foldouts, one describing the project 
and the other a brief bibliography to signal the 
range of subject matter considered appropriate) 
inviting him/her to take part in the project and 
asking for nominations of two or three others. 
The letter emphasized that the team was not 
particularly seeking people in senior positions — 
they were easy enough to identify — but instead 
hoped to locate those dealing with environmen- 
tal problems directly and making significant 
contributions to the environmental planning 
field. A second letter was sent in early February 
to prominent individuals and organizations in- 
volved in or associated with environmental 
planning and management in Canada, asking 
for more names of potential participants for the 
project. Altogether, 67 such inquiries were sent 
out. As a result, 117 people, from across Canada 
and displaying a mix of backgrounds and 
agency affiliations, were invited to join the 
project; participation implied a commitment to 
review the draft Resourcebook, help find appro- 
priate examples of environmental planning 
practice, and attend the workshop. Of these, 75 
accepted and 55 eventually participated; 49 of 
them reviewed the draft (several others read 
parts of it, informally) and 51 (not necessarily 
the same) attended the workshop. A list of the 
project participants, including their agencies 
and addresses, appears at the end of this 
Appendix. 


Phase II. In April 1978 the first draft Resource- 
books were sent out. Included with each copy 
was a set of worksheets, one per section of the 
Resourcebook, which requested that readers (a) 
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note errors or omissions in the text, suggest 
needed additions, indicate agreement or disa- 
greement with positions taken, list additional 
information sources and indicate relevant re- 
search studies not mentioned in the text, and 
(b) on the reverse side of the worksheet, docu- 
ment at least two examples or case studies that 
demonstrated points made in the text or other- 
wise illustrated current, especially leading-edge, 
practice. Participants were to return the work- 
sheets by the third week of May so that the re- 
sults could be analyzed prior to the workshop. 


Phase III. The workshop was held at York Uni- 
versity’s Glendon College in Toronto from noon 
Wednesday 7 June to early afternoon Friday 9 
June 1978. In attendance were 51 of the project 
participants (excluding the research team and 
assistants), noted on the list at the end of this 
Appendix. Geographic, disciplinary and agency 
affiliation were reasonably diverse and repre- 
sentative of the field. Despite the team’s consid- 
erable efforts, however, no one attended from 
Newfoundland or the North (although some of 
those present had experience in these areas) 
while New Brunswick, Manitoba, Saskatchewan 
and Alberta had only one representative each. 
The non-governmental sector was similarly 
under-represented. 


Stated objectives of the workshop were: 1. to 
identify and define more clearly the environ- 
mental planning/management problems that 
Canadian practitioners were addressing and the 
approaches they were using; 2. to provide a 
first-hand understanding of circumstances fac- 
ing practitioners, including barriers to and op- 
portunities for environmental planning; and 3. 
overall, to assist all participants, including the 
research team, to establish new contacts, share 
and compare ideas and experience, learn more 
about planning problems and solutions, (a list of 
the submitted case studies was circulated, for 
example) and contribute to development of the 
field. These aims, however, were adjusted to 
take account of the expectations of the partici- 
pants. They were asked in advance to suggest 
the kinds of things they would like to see hap- 
pen at the workshop, list the environmental 
problems they most frequently encountered in 
practice, and provide biographical information 
for the team’s use in designing the workshop 
process. 


The project budget for the workshop included 
limited financial assistance to cover: travel costs 
of those far away and particularly in need 

($2 391 was used to assist seven participants 
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traveling from British Columbia, Alberta, Mani- 
toba, Nova Scotia and Prince Edward Island); 
accommodation at Glendon College, for those 
requiring it, and most meals; the costs of meet- 
ing rooms; and incidental expenses associated 
with running the workshop. Five graduate stu- 
dents in the M.E.S. program at York University 
(Joe Barbieri, Jim Burke, Tom Melymuk, Alan 
Rotman and Shelley Wells-Rycroft) volun- 
teered their services as recorders, process ob- 
servers and general workshop assistants. The re- 
search team and assistants met at the end of 
each morning, afternoon and evening session to 
discuss what had happened, identify problems 
and, where necessary, adjust the process. 


The workshop agenda was deliberately process- 
oriented. Rather than arranging speakers and 
formal presentations, the team opted for an ap- 
proach that identified participants’ interests, or- 
ganized people into leaderless small groups to 
discuss assigned questions and undertake other 
specific tasks, provided plenary sessions to pool 
what was being learned, and arranged free time 
where participants could get together informally 
(a “publications table”, displaying books and re- 
ports provided by team members and partici- 
pants, assisted in this respect). Three kinds of 
discussion settings were used: interest groups, 
which brought together people with similar in- 
terests and asked them to identify the main en- 
vironmental problems and planning ap- 
proaches; issue groups, which focused on 
identifying and defining the key environmental 
issues; and task forces, which pinpointed the 
most promising environmental planning/ man- 
agement initiatives. A summary of the work- 
shop discussion is available, at cost of duplica- 
tion, from Reg Lang, Faculty of Environmental 
Studies, York University. 


An evaluation, conducted at the end of the 
workshop, indicated that: 


The workshop was moderately success- 
ful as a learning experience for the par- 
ticipants (they rated it on the basis of 
their own expectations, not according to 
the foregoing objectives). On a scale of 1 
(learned little) to 10 (learned a great 
deal) they gave it an average score of 
6.1. 


The majority of participants felt they 
had a reasonable, or even considerable, 
opportunity to exchange ideas and 
share information and experience. 
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Other positive aspects of the workshop 
most often mentioned were its organiza- 
tion and group dynamics, the diversity 
of people and viewpoints present, and 
the informal free-speech setting. On the 
negative side respondents criticized the 
absence of specific case-study presenta- 
tions, the superficial and abstract (one 
said “‘pedantic’’) nature of some of the 
discussions, lack of representation of 
certain areas and interests, too many 
generalist planners and too few knowl- 
edgeable specialists, and an overly 
structured process. 


Participants had spent an average of Il 
hours reviewing the draft Resourcebook 
(the range was 1% hour to 30 hours). 


93% of the participants felt it would be 
useful to have some kind of follow-up to 
the workshop and Resourcebook, with 
68% favouring another workshop in one 
or two years time and 54% supporting 
creation of an information network spe- 
cifically on environmental planning. 
The most commonly expressed desire 
was for a regular review and update of 
the Resourcebook with emphasis on 
case studies. 


As a result of the workshop and participants’ re- 
view of the draft Resourcebook, the research 
team (primarily the Principal Investigator) re- 
organized the book’s structure and substantially 
expanded its content. Case studies were edited 
and returned to contributors for correction as 
required. The format and graphics of the final 
Resourcebook were determined. the remainder 
of the project involved a great deal of writing/ 
rewriting followed by preparation of the manu- 
script for publication. 


_ The research method used here is simple and 

_ fairly easy to replicate, either for the entire field 
_ of environmental planning/management or for 
_ parts of it (for example, environmentally sensi- 

_ tive areas, or environmental impact assess- 


ment). It involves a core team possessing knowl- 
edge of the subject matter as well as synthesis 
and documentation skills. The team identifies 
hey practitioners who “ground” the research, 


_ help pin down central problems and issues, and 


contribute case studies. In a field dominated by 


_ practice rather than theory, bringing the group 


together through a workshop clarifies the sub- 
ject matter and allows it to be explored interper- 
sonally. Finally, the resourcebook itself, pro- 
ceeding from a draft to the final version, fills an 


The Research Project 


information gap in the field. Aside from its im- 
mediate utility to planners and students, such a 
source: helps sort out (structure) and unify the 
field by linking its practitioners; offers a focus 
for further development of theory and practice 
in specific settings; and provides a teaching/ 
learning tool for practitioners and researchers in 
related fields as well as politicians and publics to 
whom the field may seem exceedingly obscure. 
Such a resourcebook is not difficult to update, 
and it may be the springboard for further steps, 
such as an information network, in the process 
of developing the field. 


The Workshop Agenda 
Wednesday: 
12:30 — 1:30 Registration 
1:30 — 2:30 Plenary session: introduction; 


explanation of upcoming ses- 
sions and selection of groups. 
2:30 — 3:45 First set of Interest Groups 
(subject-oriented): 
Urban infrastructure 
Urban/urbanizing natural areas 
Non-urban natural areas 
Floodplains and other hazard 
lands 
Rural environments 
Streams and valleylands 
Lakes and shorelines 
Agriculture 


3:45 — 4:00 Break 


4:00 — 5:30 Second set of Interest Groups 
(methods-oriented) 


Environmental impact studies 
Resource inventories 
Environmental policies 
Environmentally oriented regu- 
lations 
The carrying capacity concept 
Informing and involving the 
public 
Communicating environmental 
information 

5:30 — 6:30 Dinner 

7:00 — 7:30 Plenary session to explain the 

next session and select groups 
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7:30 — 8:45 


8:45 — 9:30 


Thursday: 
9:00 — 9:30 


9:30 -— 12:15 


12:15 — 1:30 
1:45 — 5:30 


Evening 


Friday: 
9:00 — 11:00 


Issue Groups, two (A and B) per 
topic 

Environment vs. economy, and 
the “energy crisis” 

Protection vs. use of significant 
environmental resources 

An environmental ethic: prere- 
quisite to environmental 
planning? 

Private property rights vs. the 
public good 

Overlapping and conflicting 
jurisdictions 

A and B Issue Groups share 
findings 


Plenary session to explain next 
session, select groups 


Task Forces on environmental 
planning initiatives 

Devising an environmentally 
sensitive area program 
Preparing and implementing an 
regional environment plan/ 
strategy 

Preparing and implementing a 
local environmental plan/ 
strategy 

Relating environmental impact 
assessment to environmental 
planning and management 
Devising environmentally ori- 
ented regulations/controls 
Creating effective administra- 
tive arrangements 

Developing popular support 
and political commitment 


Lunch, films 


Plenary session: feedback from 
Task Forces 


Films, free time 


Plenary session: complete feed- 
back from Task Forces 
11:00-11:15 Break 
11:15-12:30 Plenary session: 
support systems for environ- 
mental planners 

12:30- 1:00 Closing and 
workshop evaluation. 
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Project Participants 


Underlining indicates those who reviewed the 
draft Resourcebook. An asterisk* denotes that 
the participant attended the workshop. Listed 
at the end are a few people who, although not 
invited participants, volunteered contributions 
to the research project. Note that some of the 
participants will have since changed their jobs 
and/or addresses. 


Ie 


Paula Archer* 

Central Mortage and Housing Corporation 
Head Office, Montreal Road 

Ottawa, Ont. K1A 0P7 


. Audrey Armour* 


Lang Armour Associates 
22 Acacia Road 
Toronto, Ont. M4S 2K4 


. George Atamanenko* 


Special Planning Advisor 

British Columbia Agricultural Land 
Commission 

433 Ledger Ave. 

Burnaby, B.C. V5G 3T3 


. Dirk Blyleven* 


Principal Environmental Planner 
City of Mississauga Planning Dept. 
1 City Centre Drive 

Mississauga, Ont. L5B 1M2 


. Creighton Brisco* 


Environmental Analyst 
Dept. of the Environment 
P.O. Box 2107 

Halifax, N.S. B3J 3B7 


. David Brown* 


Assistant Professor 
School of Urban Planning 
McGill University 

3480 University St. 
Montréal, Qué. H38A 2A7 


. André Cardinal* 


Services de planification 
Communauté urbaine de Montréal 
Complexe Desjardins 

CiPS129 

Montréal, Qué. 


. Linda Cardini* 


Environmental Planner 

City of Toronto Planning Board 
235 Queens Quay W. 

Toronto, Ont. M5J 1A6 


. Ray Crook* 


Environmental and Land Use Committee 
Secretariat 

Parliament Buildings 

Victoria, B.C. V8V 1X4 
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. Fred Curtis* 


Assistant Professor 

School of Urban and Regional Planning 
Queen’s University 

D504 Mackintosh-Corry Hall 
Kingston, Ont. K7L 3N6 


. Gary Davidson* 


Director of Planning 
County of Huron 

Court House 

Goderich, Ont. N7A 1M2 


. Julia Davidson* 


Planner 

Community Planning Division 
Dept. of Municipal Affairs 
P.O. Box 216 

Halifax, N.S. B3J 2M4 


. Alyson Deans* 


Research Planner 

Planning and Policy Division 

Metropolitan Toronto and Region Conserv- 
ation Authority 

5 Shoreham Drive 

Downsview, Ont. M3N 184 


Alan Demb* 

Planning Director 

Lunenburg County District Planning 
Commission 

P.O. Box 341 

Bridgewater, N.S. B4V 2W9 


. lan Deslauriers* 


Resources Manager 

Maitland Valley Conservation Authority 
Box 5 

Wroxeter, Ont. NOG 2X0 


. Jean Downing* 


Senior Planner 

Special Studies Section 

Local Planning Policy Branch 
Ministry of Housing 

56 Wellesley St. W. 

Toronto, Ont. M7A 2K4 


. Wilson Eedy 


Beak Consultants Ltd 
6870 Goreway Drive 
Mississauga, Ont. L4V 1L9 


. Paul Emond* 


Associate Professor 
Osgoode Hall Law School 
York University 

4700 Keele St. 

Downsview, Ont. M3J 2R5 
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un), 


20. 


21. 


22. 


23. 


24. 
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26. 


rae 


Tom Farrell* 

Project Planner 

Water Resources Division 

Metropolitan Toronto and Region Conserv- 
ation Authority 

5 Shoreham Drive 

Downsview, Ont. M3N 184 


Bruce Findlay* 

Head, Physical Climatology Section 
Climatological Applications Branch 
Atmospheric Environment Service 
Environment Canada 

4905 Dufferin St. 

Downsview, Ont. M3H 5T4 


Jacques Giguere* 
Directeur général des recherches et de la 


planification 

Services de protection de l’environnement 
Gouvernement du Québec 

914, rue Paradis 

Ste-Foy, Qué. G1V 2T6 


Pierre Glaude* 

Lands Directorate 
Environment Canada 
Ottawa, Ont. K1A 0E7 


Stewart Hamill* 

Research and Resources Officer 
Parks and Public Activities Division 
National Capital Commission 

48 Rideau St. 

Ottawa, Ont. KIN 8K5 


Stewart Hilts* 

Lecturer 

Dept. of Geography 
University of Western Ontario 
London, Ont. N6A 5C2 


Douglas W. Hoffman* 

Professor and Director 

Centre for Resources Development 
University of Guelph 

Guelph, Ont. N1G 2W1 


William Hughes* 

Graduate Student 

Faculty of Environmental Studies 
York University 

4700 Keele St. 

Downsview, Ont. M3J 2R2 


Reiner Jaakson* 

Professor 

Dept. of Urban and Regional Planning 
University of Toronto 

230 College St. 

Toronto, Ont. M5S 1A1 
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31. 


32. 


33. 


34. 


35. 


36. 


37. 
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Cameron Kitchen* 

Vice President 

Ecoplans Ltd. 

544 Conestogo Road W. 
Waterloo, Ont. N2L 4E2 


Michel Lagacé* 

Biologiste 

Service de la recherche biologique 
Ministére du tourisme, de la chasse et de la 
péche 

9530, rue de la Faune 

Orsainville, Qué. G1G 5E5 


Reg Lang* 


Professor 

Faculty of Environmental Studies 
York University 

4700 Keele St. 

Downsview, Ont. M3J 2R2 


Kingsley Lewis* 
Director 


Charlottetown Area Regional Planning 
Board 

115 Queen St. 

Charlottetown, P.E.I. C1A 4B3 


Bo Martin* 

Planning Coordinator 

Ministry of Municipal Affairs and Housing 
Parliament Buildings 

Victoria, B.C. V8W 3E1 


Paul Mackey* 


Services de protection de |’environnement 
Gouvernement du Québec 

914, rue Paradis 

Ste-Foy, Qué. G1V 2T6 


Lynne May* 
Major Projects Planner 


Planning and Coordination 
Dept. of Public Works 
Ottawa, Ont. K1A 0M2 


Michael McCartney* 
M.M. Dillon Ltd. 


50 Holly St. 
Toronto, Ont. M4S 2E9 


Nancy MclInnis* 
Dept. of the Environment 


P.O. Box 6000 
Fredericton, N.B. E3B 5H1 


Klaus Ohlemann* 
Regional Planner 
Ministry of the Environment 
6, 1600 Third Ave. 
Prince George, B.C. V2L 3G6 
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39. 


40. 


41. 


42. 


43. 


44, 


45. 


46. 


47. 


Gary Paget 
Planning Coordinator 


Planning Services 

Ministry of Municipal Affairs and Housing 
Parliament Buildings 

Victoria, B.C. V8W 3E1 


Don Pearson* 

Senior District Planner 
Municipal Planning Branch 
Dept. of Municipal Affairs 
59 Elizabeth Drive 
Thompson, Man. 


M.E. (Mel) Plewes* 

Supervisor 

Land Use Coordination and Special Studies 
Section 

Environmental Approvals Branch 

Ministry of the Environment 

135 St. Clair Ave. W. 

Toronto, Ont. M4V 1P5 


D.K. (Ken) Redpath* 
Lands Directorate, Pacific Region 


Environment Canada 
Room 904, 1001 West Pender St. 
Vancouver, B.C. V6E 2M7 


A.R.V. (Gus) Ribeiro* 
Crysler & Latham Ltd. 

145 Sparks Ave. 
Willowdale, Ont. M2H 2S5 


Michael Simmons* 

Manager, Halifax Office 

Maritime Resource Management Service 
Box 2254 

Halifax, N.S. 


Mary Smith* 
49 Thorncrest Road 
Islington, Ont. M9A 1S6 


Lorne Sull 
Regional Coordinator 


Dept. of Municipal Affairs 
117A — 20th St. W. 
Saskatoon, Sask. S7M 0W7 


Lloyd Talbot* 

Principal Planner 
Municipal Lands Branch 
Dept. of Municipal Affairs 
1791 Rose St. 

Regina, Sask. S4P 3R3 


Ross Thomasson 

Chief, Land Use Planning Section 

Dept. of Renewable Resources and Trans- 
portation Services 

Box 18 

1495 St. James 

Winnipeg, Man. R3H 0W9 
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48. Beverley Hanna Thorpe* 
| Senior Environmental Planner 


Environmental Assessment Section 
Environmental Approvals Branch 
Ministry of Environment 

135 St. Clair Ave. W. 

Toronto, Ont. M4V 1P5 


49. Alan Vaughan* 

Head, Master Planning 

Ontario Region 

Parks Canada 

Dept. of Indian and Northern Affairs 
) P.O. Box 1359 
) Cornwall, Ont. K6H 5V4 


50. John Walker* 

Community Studies Planner 
Route and Site Selection Division 
Site Planning Dept. 

Ontario Hydro 

700 University Ave. 

Toronto, Ont. M5G 1X6 


51. E. Neville Ward* 

| Lands Directorate 

| Environment Canada 

| Ottawa, Ont. K1A 0E7 


52. Ken Whiteford* 
Planning Director 
County of Perth 
One Huron St. 
Stratford, Ont. N5A 5S4 
+53. Ian Wight* 
Senior Regional Planner 
Peace River Regional Planning Commission 
10104 - 101 Ave. 
Grande Prairie, Alta T8Y 0Y3 


(54. Ed Wiken* 

Lands Directorate 

| Environment Canada 

. Ottawa, Ont. K1A 0E7 

55. Brian Wilkes 

Land Management Branch 

. Ministry of the Environment 
| Box 3460 

Smithers, B.C. VOJ 2NO 


56. Paul Wilkinson* 
Re cescatarrt 


Associate Professor 
Faculty of Environmental Studies 
York University 
4700 Keele St. 
| Downsview, Ont. M3J 2R2 
57. Wm. M.C. (Bill) Wilson* 
| Environmental Planning Coordinator 
| North Pickering Project 
Ministry of Housing 
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950 Yonge St. 
Toronto, Ont. M7A 2K4 


58. Philip Wood* 
Director 


Land Use Service Centre 
Provincial Planning Division 
Dept. of Municipal Affairs 
P.O. Box 2000 

Charlottetown, P.E.I. C1A 7N8 


Additional Contributors 


The following people read all or part of the draft 
Resourcebook and/or contributed to the re- 
search project in other ways: 


W.A. Coulter 

Dept. of the Environment 
P.O. Box 2107 

Halifax, N.S. B38J 3B7 


M. Eaman 

Beak Consultants Ltd. 
6870 Goreway Drive 
Mississauga, Ont. L4V 1L9 


Peter Fischer 

Land Use Coordination and Special Studies 
Section 

Environmental Approvals Branch 
Ministry of the Environment 

135 St. Clair Ave. W. 

Toronto, Ont. M4V 1P5 


Michael Hough 

Hough Stansbury + Associates Ltd. 
69 Sherbourne St. 

Toronto, Ont. M5A 2P9 


William Rees 

Professor 

School of Community and Regional Planning 
University of British Columbia 

Vancouver, B.C. V6T 1W5 


John K. Underwood 
Dept. of the Environment 
P.O. Box 2107 

Halifax, N.S. B38J 3B7 


Vernon Weiler 

Acting Director 

Natural Environment Directorate 
Ministry of State for Urban Affairs 
Ottawa, Ont. K1A 0P6 


James W.S. Young 

Beak Consultants Ltd. 
6870 Goreway Drive 
Mississauga, Ont. L4V 1L9 


Lawrence Zimmering 

André Marsan & Associés Inc. 
1130 Sherbrooke St. W. 
Montréal, Qué. H3A 2R5 
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Appendix B 
Selected Addresses for 
Environmental Planners 


Government agencies are listed under the name American Institute of Planning 

of the province (e.g. Nova Scotia) or state (e.g. 1776 Massachusetts Ave. NW 

California). Federal departments and agencies Washington, DC 20036 

appear under Canada, United States, and so on. AmeéncamPublic Heslth Necocaron 

Municipalities are listed under the name of the 1015 18 St. NW 

municipal unit (e.g. Calgary, City of); some but Wackin ston DC 20036 

not all of those referenced in the text are in- : 

cluded herein. Consulting firms listed are those American Public Works Association 

whose members who participated in the re- 1313 East Sixtieth St. 

search project or whose reports are referenced in Chicago, IL 60637 

the Resourcebook (a list of environmental con- 

ape firms is provided in: Canadian N ature 345 E. A7th St. 
ederation, Canadian Conservation Directory New York. NY 10017 

1978-79). Universities are listed as they normally ee 

referred to (e.g. University of British Columbia; American Society of Landscape Architects 

York University, etc.). Other selected environ- 1750 Old Meadow Road ~ 

mental organizations of interest to planners are McLean, VA 22101 

listed. Publishers, whose addresses are readily 

available in any library or bookstore, are not 


American Society of Civil Engineers 


American Society of Planning Officials 
1313 East Sixtieth St. 


included. 
Us Chicago, IL 60637 
Acadia University Institute Andre Moisan & Associates, Inc. 
Wolfville, N.S. 1130 Sherbrooke St. W. 
Acres Consulting Services Ltd. Montreal, Que. H3A 1G9 
480 University Ave. Appraisal Institute of Canada 
Toronto, Ont. M5G 1V2 177 Lombard Ave., Suite 502 
Agricultural Institute of Canada Winnipeg, Man. R3B 0W5 
907 — 151 Slater St. Arctic Institute of North America 
Ottawa, Ont. KIP 5H4 9920 — 24 Ave. NW 
Alberta, Government of Calgary, Alta. T2N 1N4 
Alberta Environment Associate Committee on Ecological Reserves 
9820 — 106 St. National Research Council 
Edmonton, Alta. T5J 2J6 Ottawa, Ont. K1A OR6 
Alberta Energy and Natural Resources Association of Bay Area Governments 
9915 — 108 St. Hotel Claremont 
Edmonton, Alta. T5K 2C9 Berkeley, CA 94705 
Alberta Municipal Affairs Association of Consulting Engineers of Canada 
9925 — 107 St. 130 Albert St., Suite 616 
Edmonton, Alta. T5K 2H9 Ottawa, Ont. KIP 5G4 
Alberta Recreation, Parks and Wildlife Atlantic Provinces Economic Council 
10363 — 108 St. One Sackville Place 
Edmonton, Alta. T5J 1L8 Halifax, N.S. B3J 1K1 
Alberta Transportation Batelle Memorial Institute 
9630 — 106 St. 505 King Ave. 
Edmonton, Alta. T5K 2B8 Columbus, OH 43201 
Environmental Council of Alberta B.C. Wildlife Federation 
2100 College Plaza, Tower 3 17633 — 57th Ave. 
8215 —112 St. Surrey, B.C. V3S 1G9 
Edmonton, Alta. T6éG 2M4 Beal Consultants Lid. 
American Institute of Biological Societies 6870 Goreway Drive 
3900 Wisconsin Ave. NW Mississauga, Ont. L4V 1L9 


Washington, DC 20016 
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Biomass Energy Institute 
304 — 870 Cambridge St. 
Winnipeg, Man. R3M 3M5 


British Columbia, Government of 


B.C. Agricultural Land Commission 
433 Ledger Ave. 
Burnaby, B.C. V5G 3T3 


Environment and Land Use Committee 
Secretariat 

Parliament Buildings 

Victoria, B.C. V8V 1X4 


Ministry of the Environment 
Parliament Buildings 
Victoria, B.C. V8V 1X4 


Ministry of Forests 
Parliament Buildings 
Victoria, B.C. V8V 1X5 


Ministry of Recreation and Conservation 
Parliament Buildings 
Victoria, B.C. V8V 1X4 


Brock University 

Institute of Urban and Environmental Studies 
500 Glenridge Ave. 

St. Catharines, Ont. L2S 3A1 


Brookhaven National Laboratory 
Upton, NY 11973 


Broome County 

Dept. of Planning 

P.O. Box 1766 
Binghamton, NY 13902 


- Bruce Trail Association 
33 Hardale Crescent 
Hamilton, Ont. L8T 1X7 


Bureau of Municipal Research 
2 Toronto St., Suite 306 
Toronto, Ont. M5C 2B6 


Calgary, City of 

Planning Department 

P.O. Box 2100 
Calgary, Alta. T2P 2M7 


Calgary Field Naturalists Society 
Box 981 
Calgary, Alta. T2P 2K4 


California, State of 

Energy Resources Conservation and Develop- 
ment Commission 

1111 Howe Ave. 

Sacramento, CA 95825 
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Canada, Government of 


Atomic Energy Control Board 
270 Albert St. 
Ottawa, Ont. K1P 589 


Canada Centre for Inland Waters 
867 Lakeshore Road 

P.O. Box 5050 

Burlington, Ont. L7R 4A6 


Canada Centre for Remote Sensing 
2464 Sheffield Road 
Ottawa, Ont. K1A 0Y7 


Canada Committee on Ecological (Biophysi- 
cal) Land Classification 

Lands Directorate 

Environment Canada 

Ottawa, Ont. K1A 0E7 


Canadian Council on Rural Development 
161 Laurier Ave. W. 
Ottawa, Ont. K1A 0M4 


Canadian Environmental Advisory Council 
Ottawa, Ont. K1A 0H3 


Canadian Transport Commission 
275 Slater St. 
Ottawa, Ont. K1A ON9 


Central Mortgage and Housing Corporation 
Head Office, Montreal Road 
Ottawa, Ont. K1A 0P7 


Centre for Environmental Studies 
62 Chardos Place 
London WC2N 4HH, England 


Dept. of Agriculture 
Ottawa, Ont. K1A 0C6 


Dept. of Energy, Mines and Resources 
580 Booth St. 
Ottawa, Ont. K1A 0E4 


Dept. of the Environment 

(also referred to as Environment Canada 
and Fisheries and Environment Canada) 
Ottawa, Ont. K1A 0H3 


Dept. of Indian and Northern Affairs 
400 Laurier Ave. W. 
Ottawa, Ont. K1A 0H4 


Dept. of National Health and Welfare 
Ottawa, Ont. K1A 0K9 


Dept. of Public Works 
Ottawa, Ont. K1A 0M2 
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Dept. of Transport 
Ottawa, Ont. K1A ON5 


Federal Environmental Assessment Review 
Office 

Environment Canada 

Ottawa, Ont. K1A 0H3 


Great Lakes Forest Resource Centre 
P.O. Box 490 
Sault Ste. Marie, Ont. P6A 5M7 


Ministry of State for Urban Affairs (discon- 
tinued 31 March 1979) 
Ottawa, Ont. K1A 0P6 


Ministry of Transport 

Urban Transportation Research Branch 
1000 Sherbrooke St. W. 

P.O. Box 549, Place de l’ariation 
Montreal, Que. H3A 2R3 


National Research Council of Canada 
Associate Committee on Scientific Criteria 
for Environmental Quality 

Ottawa, Ont. K1A 0R6 


National Film Board 
150 Kent St. 
Ottawa, Ont. K1A 0OM9 


National Capital Commission 
48 Rideau St. 
Ottawa, Ont. KIN 8K5 


Statistics Canada 
Ottawa, Ont. K1A 0T6 


Supply and Services Canada 
Printing and Publishing 
Ottawa, Ont. K1A 089 


Canadian Arctic Resources Committee 
46 Elgin St., Room 11 
Ottawa, Ont. K1P 5K6 


Canadian Association of Geographers 
Burnside Hall 

McGill University 

805 Sherbrooke St. W. 

Montreal, Que. H3A 2K6 


Canadian Coalition for Nuclear Responsibility 
2010 Mackay St. 
Montreal, Que. A38G 2J1 


Canadian Council of Resource and Environ- 
ment Ministers 

60 Bloor St. W. 

Toronto, Ont. M4W 3B8 


Canadian Council on Social Development 
Box 3505, Station C 
Ottawa, Ont. K1Y 4G1 


Selected Addresses 


Canadian Council on Urban and Regional 
Research 

251 Laurier Ave. W., Suite 1100 

Ottawa, Ont. K1P 5J6 


Canadian Environmental Law Association 
One Spadina Crescent 
Toronto, Ont. M5S 2J5 


Canadian Forestry Association 
185 Somerset St. W., Suite 203 
Ottawa, Ont. K2P 0J2 


Canadian Institute of Planners 
46 Elgin St., Suite 30 
Ottawa, Ont. K1P 5K6 


Canadian Institute on Public Affairs 
51 Eglinton Ave. E., Suite 303 
Toronto, Ont. M4P 1G7 


Canadian Land Reclamation Association 
Box 682 
Guelph, Ont. N1G 2W1 


Canadian Nature Federation 
203 — 75 Albert St. 
Ottawa, Ont. K1P 6G1 


Canadian Nuclear Association 
65 Queen St. W., Suite 1120 
Toronto, Ont. M5H 2M5 


Canadian Parks and Recreation Association 
333 River Road 
Vanier, Ont. K1L 8B9 


Canadian Pulp and Paper Association 
2300 Sun Life Bldg. 
Montreal, Que. H3B 2X9 


Canadian Scientific Pollution and Environmen- 
tal Control Society 

1603 West 4th Ave. 

Vancouver, B.C. V6J 1L8 


Canadian Society of Environmental Biologists 
P.O. Box 962, Station F 
Toronto, Ont. M4Y 2N9 


Canadian Society of Landscape Architects 
P.O. Box 3304, Station C 
Ottawa, Ont. 


Canadian Water Resources Association 
765 Grain Exchange Bldg. 

167 Lombard Ave. 

Winnipeg, Man. R3B 0V3 


Canadian Wildlife Federation 
1673 Carling Ave. 
Ottawa, Ont. K2A 1C4 
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Capital Regional District 
P.O. Box Drawer 1000 
Victoria, B.C. V8W 2S6 


Centre for California Public Affairs 
226 W. Foothill Blvd. 
Claremont, CA 91171 


| Center for Science in the Public Interest 


1518 R St. NW 
Washington, DC 20009 


Charlottetown Area Regional Planning Board 
115 Queen St. 
Charlottetown, P.E.I. C1A 4B3 


Communaute Urbaine de Montreal 
Services de Planification 

Complex Desjardins 

P.O. Box 129 

Montreal, Que. 


Conference Board in Canada 
333 River Road, Suite 1800 
Ottawa, Ont. K1L 8B9 


Community Planning Association of Canada 
425 Gloucester St. 
Ottawa, Ont. K1R 5E9 


Concordia University 
Urban Studies Program 
2010 Mackay St. 
Montreal, Que. A3G 2J1 


Coastal Area Management Program 
165 Capitol Ave. 
Hartford, CT 06115 


Conservation Council of New Brunswick 
P.O. Box 541 
Fredericton, N.B. E3B 5A3 


Conservation Council of Ontario 
45 Charles St. E. 
‘Toronto, Ont. M4Y 182 


Conservation Foundation 
1717 Massachusetts Ave. NW 
Washington, DC 20036 


Consumers’ Association of Canada 
251 Laurier Ave. W., Room 801 
Ottawa, Ont. K1P 5Z7 


Council of Outdoor Educators of Ontario 
14 Lorraine Drive 
Hamilton, Ont. L8T 3R7 


Council of Planning Librarians 
Box 229 
Monticello, IL 61856 


Connecticut Dept. of Environmental Protection 


Selected Addresses 


Council of State Governments 
Iron Works Pike 
Lexington, KY 40511 


Crysler and Lathem Ltd. 
145 Sparks Ave. 
Willowdale, Ont. M2H 2S5 


Dalhousie University 
Institute for Environmental Studies 
Halifax, N.S. 


Dalhousie University 
Institute of Public Affairs 
6209 University Ave. 
Halifax, N.S. B3H 1X2 


Davis, City of 

Community Development Dept. 
226 F St. 

Davis, CA 95616 


Dillon, M.M. Ltd. 
50 Holly St. 
Toronto, Ont. M4S 2K9 


Ecologistics Ltd. 
309 Lancaster St. W. 
Kitchener, Ont. N2H 4V4 


Ecology Action Centre 
Room 20-A, Forrest Building 
Dalhousie University 
Halifax, N.S. B3H 3J5 


Ecoplans Ltd. 
544 Conestogo Road W. 
Waterloo, Ont. N2L 4K2 


EIKOS Consultants Ltd. 
993 W. 8th St. 
Vancouver, B.C. 


Energy Probe 
43 Queen’s Park Crescent E. 
Toronto, Ont. M5S 1A1 


Engineering Institute of Canada 
Suite 700, 2050 Mansfield St. 
Montreal, Que. H3A 1Y9 


ENO Foundation for Transportation 
Saugatuck, CT 06880 


Environmental Action Foundation 
724 Dupont Circle Bldg. 
Washington, DC 20036 


Environmental Action Reprint Service 
2239 East Colfax 
Denver, CO 80206 


Environmental Information Center 
124 East 39th St. 
New York, NY 10016 
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Environmental Law Institute 
1376 Connecticut Ave. NW, Suite 620 
Washington, DC 20036 


Fairfax County 

Dept. of Environmental Management 
4100 Chain Bridge Road 

Fairfax, VA 22030 


Farm and Home Center 
Community Resource Development 
P.O. Box 259 

Millbrook, NY 12545 


Federation of Canadian Municipalities 
222 Laurier Ave. W., Suite 600 
Ottawa, Ont. K1P 5J8 


Federation of Alberta Naturalists 
Box 1472 
Edmonton, Alta. T5J 2N5 


Federation of British Columbia Naturalists 
Box 33797, Station D 
Vancouver, B.C. V6J 4L6 


Federation of Ontario Naturalists 
1262 Don Mills Road 
Don Mills, Ont. M3B 2W7 


Florida Dept. of Administration 
Division of State Planning 

660 Apalachee Parkway 
Tallahassee, Fl. 32304 


Ford Foundation 
320 East 43 St. 
New York, NY 10017 


Friends of the Earth 
124 Spear St. 
San Francisco, CA 94105 


Gartner Lee Associates Ltd. 
Toronto Buttonville Airport 
Markham, Ont. L3P 3J9 


Georgetown University 

Center for Strategic and International Studies 
1800 K St. NW 

Washington, DC 


Great Lakes Basin Commission 
P.O. Box 999 
Ann Arbor, MI 48106 


Greater Vancouver Regional District 
2294 W. 10th Ave. 
Vancouver, B.C. V6K 2H9 


Greenpeace Foundation 
2108 W. Fourth Ave. 
Vancouver, B.C. V6K 1N6 


Selected Addresses 


Guelph, City of 

City Hall 

59 Carden St. 

Guelph, Ont. N1H 3A1 


Halton, Regional Municipality of 
1151 Bronte Road 
Oakville, Ont. L6J 4Z3 


Hamilton-Wentworth, Regional Municipality of 
P.O. Box 910 

100 Main St. East 
Hamilton, Ont. L8N 3V9 


Harvard University 
Dept. of Landscape Architecture 
Cambridge, MA 02138 


Heritage Canada 
P.O. Box 1358, Station B 
Ottawa, Ont. K1P 5R4 


Horton Forestry Services 
R.R. #4 
Stouffeville, Ont. LOH 1L0 


Hough, Stansbury and Associates Ltd. 
69 Sherbourne St. 
Toronto, Ont. M5A 2P9 


Housing and Urban Development Association 
of Canada 

15 Toronto St., 10th Floor 

Toronto, Ont. M5C 2E3 


Huron, County of 
Planning Dept. 

Court House 

Goderich, Ont. N7A 1M2 


Illinois Institute for Environmental Quality 
309 West Washington St. 
Chicago, IL 60606 


Informatech France-Quebec 
20, rue Edison, Etage E 
Place Bonaventure 
Montréal, Qué. H5A 1A7 


Institute of Ecology 
1717 Massachusetts Ave. NW 
Washington, DC 20036 


Institute for Operational Research 
4 Copthall House, Station Square 
Coventry CV] 2PP, England 
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Institute of Public Administration of Canada 
897 Bay St. 
Toronto, Ont. M5S 1Z7 


Institute for Research on Public Policy 
3535 Chemin Queen Mary, Suite 514 
Montreal, Que. H3V 1H8 


Intergovernmental Committee on Urban and 
Regional Research 

36 Wellesley St. W. 

Toronto, Ont. M4Y 1G1 


International Association for Metropolitan Re- 
search and Development 

130 Bloor St. W., Suite 1200 

Toronto, Ont. M5S 1N5 


International City Management Association 
1140 Connecticut Ave. NW 
Washington, DC 20036 


International Geographical Union 
Commission on Geographic Data Sensing and 
Processing 

17 Kippewa Drive 

Ottawa, Ont. 


[International Joint Commission 
100 Ouellette Ave. 
Windsor, Ont. N9A 6T3 


International Union for Conservation and Na- 
ture Resources 

‘1110 Morges 

‘Switzerland 


Kilborn Ltd. 
‘Thirty-Six Park Lawn Road 
Toronto, Ont. M8Y 3H8 


Lang Armour Associates 
?.O. Box 608 
Maple, Ont. LOJ 1E0 


Bridgewater, N.S. B4V 2W9 


MacLaren, James F. Ltd. 
185 McNicoll St. 
Willowdale, Ont. M2H 2R8 


Maitland Valley Conservation Authority 
30x 5 
Wroxeter, Ont. NOG 2X0 


Manitoba Naturalists Society 
714-190 Rupert Ave. 
Ninnipeg, Man. R3B 0N2 
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Manitoba Wildlife Federation 
1770 Notre Dame Ave. 
Winnipeg, Man. R3E 3E6 


Manitoba, Government of 


Dept. of Mines, Resources and Environmen- 
tal Management 

139 Tuxedo Ave. 

Winnipeg, Man. R3M 2K1 


Dept. of Municipal Affairs 
Municipal Planning Branch 
1418 — 405 Broadway Ave. 
Winnipeg, Man. R38C 3L6 


Dept. of Renewable Resources and Transpor- 
tation Services 

Box 18 

1495 St. James 

Winnipeg, Man. R3H 0W9 


Dept. of Urban Affairs 
505 — 352 Donald St. 
Winnipeg, Man. R3B 2H8 


Manitoba Environmental Council 
Box 139 

139 Tuxedo Ave. 

Winnipeg, Man. R3N 0H6 


Manufacturing Chemists Association 
1825 Connecticut Ave. NW 
Washington, DC 20009 


Maritime Resource Management Service 
P.O. Box 310 
Amherst, N.S. 


Massachusetts Dept. of Community Affairs 
1 Ashburton Place 
Boston, MA 01209 


Massachusetts Institute of Technology 
Laboratory of Architecture and Planning 
Environmental Impact Assessment Project 
Room 4-209 

Cambridge, MA 02139 


McGill University 
School of Urban Planning 
Montreal, Que. H3A 3G1 


Medford, Township of 
17 North Main St. 
Box 397 

Medford, NJ 08055 


Metropolitan Council of the Twin Cities Area 
300 Metro Square Bldg. 

Seventh and Robert Streets 

St. Paul, MN 55101 
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Metropolitan Dade County 
Planning Dept. 

1351 NW 12th St. 

Miami, FL 


Metropolitan Toronto, Municipality of 
City Hall 
Toronto, Ont. M5H 2N1 


Metropolitan Toronto and Region Conservation 
Authority 

5 Shoreham Drive 

Downsview, Ont. M3N 1S4 


Metropolitan Washington Council of Govern- 
ments 

1225 Connecticut Ave. NW 

Washington, DC 20036 


Michigan Dept. of Natural Resources 
Stevens T. Mason Building 

Box 30028 

Lansing, MI 48909 


Middleton Associates 
980 Yonge St., 4th Floor 
Toronto, Ont. M4W 2J9 


Milton Keynes 

Bradwell Abbey Field Centre 

Abbey Road 

Bradwell 

Milton Keynes MK11 B1X, England 


Mississauga, City of 
1 City Centre Drive 
Mississauga, Ont. L5B 1M2 


Mitre Corporation 
1820 Dolley Madison Blvd. 
McLean, VA 22101 


Montana State University 
Center for Interdisciplinary Studies 
Bozeman, MT 59715 


Napanee River Conservation Authority 
Box 205 

174 Robinson St. 

Napanee, Ont. K7B 284 


Nassau Suffolk Regional Planning Board 
H. Lee Donnison Office Building 
Veteran’s Memorial Highway 
Hauppauge, NY 11787 


National Academy of Sciences 
2101 Constitution Ave. NW 
Washington, DC 20418 


National Association of Counties 
1735 New York Ave. 
Washington, DC 20006 


Selected Addresses 


National Association of Environmental Profes- 
sionals 

1901 North Moore 

Arlington, VA 22209 


National Association of Home Builders 
15th and M St. NW 
Washington, DC 20005 


National Association of Housing and Redevel- 
opment Officials 

1413 K St. NW 

Washington, DC 20005 


National Audubon Society 
950 Third Ave. 
New York, NY 10022 


National Center for Appropriate Technology 
P.O. Box 2838 
Butte, MT 59701 


National Center for Resource Recovery, Inc. 
1211 Connecticut Ave. NW 
Washington, DC 20036 


National Institute of Environmental Health 
Services 

P.O. Box 12233 

Research Triangle Park, NC 27709 


National and Provincial Parks Association of 
Canada 

47 Colborne St., Suite 308 

Toronto, Ont. M5E 1E3 


National Parks and Conservation Association 
1701 18th St. NW 
Washington, DC 20009 


National Recreation and Parks Association 
1601 N. Kent St. 
Arlington, VA 22209 


National Science Foundation 
1800 G St. NW 
Washington, DC 20050 


National Solar Heating and Cooling Informa- 
tion Center 

P.O. Box 1607 

Rockville, MD 20850 


National Survival Institute 
2175 Victoria Park Ave. 
Scarborough, Ont. M1R 1V6 


National Technical Information Service 
5285 Port Royal Road 
Springfield, VA 22161 
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Nature Conservancy 
1800 North Kent St., Suite 800 
Arlington, VA 22209 


Nature Conservancy of Canada 
2200 Yonge St., Suite 611 
Toronto, Ont. M4S 2E1 


Nepean, Corporation of Township of 
3825 Richmond Rd 
Ottawa, Ont. K2H 5C2 


New Brunswick Federation of Naturalists 
277 Douglas Ave. 
Saint John, N.B. 


New Brunswick, Government of 


Dept. of the Environment 
P.O. Box 6000 
Fredericton, N.B. E3B 5H1 


Dept. of Municipal Affairs 
Centennial Building 
Fredericton, N.B. 


Dept. of Natural Resources 
P.O. Box 6000 
Fredericton, N.B. E3B 5H1 


_ Environmental Council of New Brunswick 
P.O. Box 6000 
Fredericton, N.B. 


New Jersey Dept. of Community Affairs 
363 West State St. 
Trenton, NJ 08625 


New Jersey Dept. of Environmental Protection 
P.O. Box 2809 
Trenton, NJ 08625 


New Jersey Federation of Planning Officials 
1308 Wood Valley Road 
Mountainside, NJ 07092 


New York State Dept. of Environmental 
Conservation 

50 Wolf Road 

Albany, NY 12233 


Newfoundland, Government of 


Dept. of Consumer Affairs and Environment 
100 Elizabeth Ave. 
St. John’s, Nfld. A1B 1R9 


Dept. of Municipal Affairs 
Confederation Building 
St. John’s, Nfld. A1C 5T7 


Niagara Escarpment Commission 
232 Guelph St. 
Georgetown, Ont. L7G 4B1 


Selected Addresses 


Non-Smokers Rights Association 
455 Spadina Ave., Suite 404 
Toronto, Ont. M5S 2G8 


North Jersey Conservation Foundation 
300 Mendham Road 
Morristown, NJ 07960 


Northumberland, County of 
860 William St. 
Coburg, Ont. 


Northwest Territories, Government of 
Yellowknife, N.W.T. XOE 1H0 


Nova Scotia, Government of 


Dept. of the Environment 
P.O. Box 2107 
Halifax, N.S. B3J 2B7 


Dept. of Lands and Forests 
1740 Granville St. 
Halifax, N.S. B38J 2T9 


Dept. of Municipal Affairs 
Community Planning Division 
P.O. Box 216 

Halifax, N.S. B3J 2M4 


Nova Scotia Environmental Control Council 
P.O. Box 190 
Halifax, N.S. 


Nova Scotia College of Art and Design 
5163 Duke St. 
Halifax, N.S. B3J 2J6 


Nova Scotia Technical College 
P.O. Box 1000 
Halifax, N.S. B3J 2X4 


Nova Scotia Wildlife Federation 
P.O. Box 654 
Halifax, N.S. 


Noyes Data Corporation 
Mill Road at Grand Ave. 
Park Ridge, NJ 07656 


Oak Ridge National Laboratory 
Oak Ridge, Tenn. 37830 


Oakville, Town of 
1225 Trafalgar Road 
Oakville, Ont. L6J 5A6 


Ohio Department of Natural Resources 
Division of Planning 

1952 Belcher Drive, Fountain Square 
Columbus, OH 43224 
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Ontario, Government of 


Environmental Assessment Board 
1 St. Clair Ave. W., 5th Floor 
Toronto, Ont. M4V 1J37 


Ministry of Agriculture and Food 
1200 Bay St. 
Toronto, Ont. 


Ministry of Energy 
56 Wellesley St. W. 
Toronto, Ont. M7A 2B7 


Ministry of the Environment 
135 St. Clair Ave. W. 
Toronto, Ont. M4V 1P5 


Ministry of Housing 
Queen’s Park 
Toronto, Ont. M7A 2K5 


Ministry of Natural Resources 
99 Wellesley St. W. 
Toronto, Ont. M7A 1W3 


Ministry of Transportation and Communica- 
tions 

1201 Wilson Ave. 

Downsview, Ont. M3M 1J8 


Ontario Government Bookstore 
880 Bay St. 
Toronto, Ont. M7A 1N8 


Ontario Hydro 
700 University Ave. 
Toronto, Ont. M5G 1X6 


Royal Commission on Electric Power Plan- 
ning 

14 Carlton St., 7th Floor 

Toronto, Ont. M5B 1K5 


Ontario Real Estate Association 
99 Duncan Hill Road 
Don Mills, Ont. 


Ontario Shade Tree Council 
7241 Jane St. 
Concord, Ont. L4K 1A7 


Ontario Society for Environmental Manage- 
ment 

544 Conestogo Road W. 

Waterloo, Ont. N2L 4K2 


Open Space Institute 
145 East 52nd St. 
New York, NY 10022 


Oregon State University 
Extension Service 
Corvallis, Oregon 


Selected Addresses 


Organization for Economic Cooperation and 
Development 

2, rue André Pascal 

75775 Paris 

CEDEX 16, France 


Outdoor Art and Science School 
375 Edinburgh Rd. S. 
Guelph, Ont. N1G 2K7 


Peace River Regional Planning Commission 
10104 — 101 Ave. 
Grande Prairie, Alta T8V 0Y3 


Pennsylvania State University 

Institute for Research on Land and Water 
Resources 

University Park, PA 16802 


Perth, County of 
Planning Office 

County Court House 
Stratford, Ont. N5A 5S4 


Pollution Probe at the University of Toronto 
43 Queen’s Park Crescent E. 
Toronto, Ont. M5S 1A1 


Pollution Probe — Ottawa 
53 Queen St., Suite 54 
Ottawa, Ont. K1P 5C5 


Pollution Probe — Moncton 
Box 1061 
Moncton, N.B. 


Pollution Probe at Regina 
2160 Cornwall St. 
Regina, Sask. S4P 2K7 


Population Association of America 
Box 14182 

Benjamin Franklin Station 
Washington, DC 20044 


Prince Edward Island, Government of 


Dept. of Municipal Affairs 
Land Use Service Centre 

P.O. Box 2000 

Charlottetown, P.E.I. C1A 7N8 


Dept. of the Environment 
P.O. Box 2000 
Charlottetown, P.E.I. C1A 7N8 


Prince Edward Island Environmental Advi- 
sory Council 

P.O. Box 2000 

Charlottetown, P.E.I. C1A 7N8 
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Proctor and Redfern Ltd. 
75 Eglinton Ave. W. 
Toronto, Ont. M4P 1H3 


Québec, Governement du 


Conseil consultatif de l’environnement du 
Québec 

1020, Saint-Augustin 

Québec, Qué. G1R 4Z4 


Ministere des Affaires Municipales 
Direction generale de |’urbanisme et de l’am- 
enagement du territoire 

680, St-Amable 

Québec, Que. G1R 4Z3 


Ministere des Terres et Foréts 
200, chemin Ste-Foy 
Ste-Foy, Que. GIR 4X7 


Ministere du Tourisme, de la Chasse et de la 
Péche 

150, boul. St-Cyrille est 

Québec, Que. G1A 4Y3 


Services de protection de |’environnement 
2360, chemin Ste-Foy 
Ste-Foy, Que. G1V 4H2 


Queen’s University 

School of Urban and Regional Planning 
Mackintosh-Corry Hall 

Kingston, Ont. K7L 3N6 


Rahenkamp, Sachs, Wells and Associates, Inc. 
1717 Spring Garden St. 
Philadelphia, PA 19130 


Red Deer Regional Planning Commission 
4920 - 59 St. 

P.O. Box 5002 

Red Deer, Alta T4N 5Y5 


Regional Plan Association 
230 West 4lst St. 
New York, NY 10036 


Regional Science Research Institute 


_G.P.O. Box 8776 


Philadelphia, PA 19101 


- Resources for the Future, Inc. 


1755 Massachusetts Ave. NW 


_ Washington, DC 20036 


Roads and Transportation Association of 
Canada 

1765 St. Laurent Blvd 

Ottawa, Ont. K1G 3V4 


Rocky Mountain Center on Environment 
4260 East Evans Ave. 


- Denver, CO 80222 
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Royal Architectural Institute of Canada 
151 Slater St., Suite 1104 
Ottawa, Ont. K1P 5H3 


Rural Sociological Society 
South Dakota State University 
Brookings, South Dakota 57006 


Rutgers — The State University 
Center for Urban Policy Research 
Building 4051, Kilmer Campus 
New Brunswick, NJ 08903 


San Diego, County of 
Integrated Planning Office 
1600 Pacific Highway 

San Diego, CA 92101 


Santa Clara, County of 
Planning Dept. 

70 West Hedding St. 
San Jose, CA 95110 


Saskatchewan, Government of 


Dept. of the Environment 
1855 Victoria Ave. 
Regina, Sask. S4P 3T1 


Dept. of Municipal Affairs 
1791 Rose St. 
Regina, Sask. S4P 3R3 


Dept. of Tourism and Renewable Resources 
1825 Lorne St. 
Regina, Sask. S4P 3N1 


Saskatchewan Environmental Advisory 
Council 

Sub P.O. Box 40 

Regina, Sask. S4S 0A2 


Saskatchewan Wildlife Federation 
Box 788 
Moose Jaw, Sask. S6H 4P5 


Science Council of Canada 
150 Kent St. 
Ottawa, Ont. KIP 5P4 


Scientists Institute for Public Information 
355 Lexington Ave. 
New York, NY 10017 


Social Science Federation of Canada 
151 Slater St., Suite 415 
Ottawa, Ont. KIP 5H3 


Society of American Foresters 
1010 16th St. NW 
Washington, DC 20036 
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Soil Conservation Society of America 
7515 Northeast Ankeny Road 
Ankeny, Iowa 50021 


Soil Conservation Society of America 
Ontario Chapter 

c/o Ministry of Natural Resources 

Room 5625A Whitney Block, Queen’s Park 
Toronto, Ont. M7A 1W3 


Soil Science Society of America 
677 South Segoe Road 
Madison, WI 53711 


Sierra Club 
530 Bush St. 
San Francisco, CA 94108 


Society to Overcome Pollution 
1361 Green Ave. 
Westmount, Qué. H3Z 2A5 


Solar Energy Society of Canada 
Box 1353 
Winnipeg, Man. R38C 2Z1 


Southeastern Wisconsin Regional Planning 
Commission 

Old Courthouse 

Waukesha, WI 53186 


Stanford Research Institute 
Menlo Park, CA 94025 


Tavistock Institute of Human Relations 
120 Belsize Lane 
London, NW3 5BA, England 


Toronto, City of 
City Hall 
Toronto, Ont. M5H 2N2 


Toronto Field Naturalists Club 
1164 Boardview Ave. 
Toronto, Ont. M4K 2S5 


Transportation Research Board 
Washington, DC 20402 


Union of Concerned Scientists 
1208 Massachusetts Ave. 
Cambridge, MA 02138 


United Nations Audio-Visual Information 
Centre 

2075 Wesbrook Mall 

Vancouver, B.C. V6T 1W5 


United Nations Environment Programme 
P.O. Box 30552 
Nairobi, Kenya 
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United States Government 


Army Corps of Engineers 
Washington, DC 20314 


Council on Environmental Quality 
722 Jackson Place NW 
Washington, DC 20036 


Dept. of Agriculture 
Washington, DC 20250 


Dept. of Energy 
Washington, DC 20545 


Dept. of Housing and Urban Development 
Washington, DC 20410 


Dept. of the Interior 
Washington, DC 20240 


Dept. of Transportation 
Washington, DC 20590 


Environmental Protection Agency 
Washington, DC 20460 


Environmental! Protection Agency 
Corvallis Environmental Research Labora- 
tory 

200 S.W. 35th St. 
Corvallis, Oregon 97330 


National Environmental Research Center 
Research Triangle Park, NC 27711 


National Institute of Environmental Health 


Sciences 
P.O. Box 12233 
Research Triangle Park, NC 27709 


National Oceanic and Atmospheric 
Administration 

Office of Coastal Zone Management 
3300 Whitehaven St. 

Washington, DC 20235 


National Technical Information Service 
5285 Port Royal Road 
Springfield, VA 22161 


U.S. Geological Survey 
Washington, DC 20242 


U.S. Nuclear Regulatory Commission 
Washington, DC 20555 


U.S. Government Printing Office 
Supt. of Documents 
Washington, DC 20402 


Université de Montréal 
Institut d’urbanisme 
C.P. 6128, Succursale “A”’ 
Montréal, Qué. H8C 3J7 
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Université de Montréal 

Centre de recherches et d’innovations urbaines 
C.P. 6128, Succursale “A” 

Montréal, Qué. H38C 237 


University of Aberdeen 
Dept. of Geography 
Aberdeen, AB9 2UF, Scotland 


University of Birmingham 

Institute of Local Government Studies 
P.O. Box 363 

Birmingham, B15 2TT, England 


University of British Columbia 
Centre for Continuing Education 
Vancouver, B.C. V6T 1W5 


University of British Columbia 
School of Community and Regional Planning 
Vancouver, B.C. V6T 1W5 


University of Calgary 

Faculty of Environmental Design 
2920 24 Ave. NW 

Calgary, Alta. T2N 1N4 


University of California 
Dept. of Landscape Architecture 
Berkeley, CA 94720 


University of California 
Institute of Urban and Regional Development 
Berkeley, CA 94720 


University of California, Davis 

College of Agricultural and Environmental 
Sciences 

Environmental Planning and Management 
Division 

Davis, CA 95616 

University of Chicago 

Dept. of Geography 

5828 University Ave. 

Chicago, IL 60637 


University of Connecticut 
Connecticut Cooperative Extension Service 
Storrs, CT 06268 


University of Delaware 
Water Resources Center 
Newark, Del. 19711 


University of Denver 
Research Institute 
Denver, CO 80210 
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University of Georgia 
Institute of Ecology 
Athens, Georgia 30602 


University of Guelph 
Centre for Resources Development 
Guelph, Ont. N1G 2W1 


University of Illinois 

Bureau of Urban and Regional Planning 
909 West Nevada 

Urbana, IL 61801 


University of Manitoba 
Dept. of City Planning 
Winnipeg, Man. R3T 2N2 


University of Toronto 

Dept. of Urban and Regional Planning 
230 College St. 

Toronto, Ont. M5S 1A1 


University of Toronto 
Institute of Environmental Studies 
Toronto, Ont. M5S 1A4 


University of Washington 

Institute for Environmental Studies 
Office of Environmental Mediation 
Seattle, Wash. 97195 


University of Waterloo 
Faculty of Environmental Studies 
Waterloo, Ont. N2L 3G1 


University of Western Ontario 
Dept. of Geography 
London, Ont. N6C 4C4 


University of Victoria 
Dept. of Geography 
P.O. Box 1700 

Victoria, B.C. V8W 2Y2 


University of Wisconsin 
Sea Grant Program 
1800 University Ave. 
Madison, WI 53706 


Urban Development Institute 
15 Gervais Drive, Suite 601 
Don Mills, Ont. M3C 1Y8 


Urban Institute 
2100 M St. NW 
Washington, DC 20037 


Urban Land Institute 
1200 18th St. NW 
Washington, DC 20036 
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Urban Transportation Development Corpora- Zero Population Growth 
tion Ltd. 1346 Connecticut Ave. NW 
20 Eglinton Ave. W Washington, DC 20036 


Bera OAMARU Se Zero Population Growth of Canada 
Vance Bibliographies 43 Queen’s Park Crescent E. 

P.O. Box 229 Toronto, Ont. M5S 2C3 
Monticello, IL 61856 


Voice of Women 
175 Carlton St. 
Toronto, Ont. M5A 2K3 


Voorhees, Alan M. & Associates, Inc. 
Westgate Research Park 
McLean, VA 22101 


Wallace, McHarg, Roberts and Todd 
1737 Chestnut Ave. 
Philadelphia, PA 19103 


Water Pollution Control Federation 
3900 Wisconsin Ave. 
Washington, DC 20016 


Waterloo, Regional Municipality of 
Marsland Centre 
Waterloo, Ont. N2J 4G7 


Westwater Research Institute 
University of British Columbia 
Vancouver, B.C. V6T 1W5 


Wilfrid Laurier University 
Dept. of Geography 
Waterloo, Ont. N2L 3C5 


World Meteorological Organization 
4] Ave. Guiseppe — Motta 
1211 Geneva, Switzerland 


World Wildlife Fund 
1110 Morges, Switzerland 


Worldwatch Institute 
1776 Massachusetts Ave. NW 
Washington, DC 20036 


York University 

Faculty of Environmental Studies 
4700 Keele St. 

Downsview, Ont. M3J 2R2 


Yukon Conservation Society 
P.O. Box 4163 
Whitehorse, Yukon Y1A 3S9 


Yukon Territory, Government of 
Whitehorse, Yukon Y1A 2C6 
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Air, 46, 282 
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Mining, 187, 193 
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